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Astropecten mauritianus Gray. 

Figure 58 . 

Astropecten Mauritianus , Grav, Annals and Magazine of Natural History, 1840, 

Vol. VI. p.182. 

Astropecten Mauritianus, Gray, Synopsis of the Species of Starfish in the British 

Museum (Natural History), London, 1866, 
pp. 3 and 4. 

Astropecten mauritianus, Perrier, Revision de la Collection des Stellerides du 

Museum d’ Histoirc Naturelle de Paris, Arch. 
Zool. Exp. (1), Vol. IV and V, 1875-76, p. 359. 

Astropecten mauritianus , Rudmose Brown, Echinoidea and Asteroidea fron the 

Mergui Archipelago and Markos Islands Lower 
Burma, Proc. Roy. Phys. Soc. Edinburgh, XVIII, 
No. 1, P. 29. 

Astropecten mauritianus , Koehler, “Shallow Water Aateroidea, Indian Museum, 

Calcutta, 1910, pp. 32 - 37, pi. v, figs. 7 to 9. 

Astropecten mauritianus , Gravely, “Shells and Other Animal Remains of tho 

Madras Beach”, Bulletin, Madras Govt. Museum, 
(Natural History), V. No. 1, 1941, p. 86, fig. 30, 1; 
p. 105. 

Koehler (loc. cit.) reports a large range of sizes among the specimens of this species 
examined by him in the Indian Museum Collection. He cites the following range of 
measurements for this species :— 
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r = 16 mm.; in a second specimen from the same locality, R — 69 mm., r = 15 mm. 

In other specimens, the value of R is reported to vary botwoon 67 and 51 min.;, 
finally, in the three smaller specimens collected from Gopalpore, R ranges between 39 
find 31 mm., and r between 10 and 9 mm. In the specimen which had been sent tc$ 
Koehler from the Mergui Archipelage by M. Rudmose Brown (which is apparently the 
largest recorded for this species), R = 111 mm., and r = 21.5 mm. 

The disk is of average (or jnedium) size. The arms are rather slender at the base 
and they gradually and regularly taper up to the extremity which is pointed. The dorsal 
surface of the disk and of the arm is very slightly swollen or arched, and the ventral' 
surface is flattened. The body is rather thin and does not appear to be very robust. 

The dorsal surface of the disk bears the paxillae which are-very small and confluent 
in the central region, but which become rapidly larger. \They measure 1.7 mm. in dia¬ 
meter at til© periphery of the disk and at the base of the arm in the large specimen, 
examined by Koehler and 1.5 mm. in the next smaller specimen. They bear central 
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ing a circle around a single central granule, and of which the number ranges up to & 
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more elongated granules. The size of the paxillae diminishes rapidly outside the limits 
<?f the disk, and at the commencement of the arms the central granules become very 
much less numerous, while the peripheral granules do not vary. Thus the paxillae occur- 
mg further beyond, on the arms, bear only one or two central granules with a peripheral 
border of eight or ten elongated granules. On the arms, the paxillae form a median raised 
ndge, in which they are rather large, and, on the sides, form transverse rows in which 



2 


Volume and number. 

Number 

Description. of 

pages. 

Number 

of 

plates. 

Kates 
a/ter 
allowing 
25 per 
Price. cent 

discount 
for book - 
sellors only. 

(1) 

(2) 

Natuial Histroy Section— coni 

(3) 

(4) 

(5) 

RS. 

P. 

(6) 

RS. P 

jVol. IV, No. 2, 1938. 

Supplement to the Flowering Plants of Madras 
City and its immediate neighbourhood. 

By E. Barnes, d.sc. 

46 

7 

1 

67 

1 26 

*Vol. V, No. 1 , 1941. 

Shells and other Animal Remains found on 
the Madras Beach, I, Groups other than 
snails, etc. By F. H. Gravely, D.ac. 

112 

Nil. 

3 

12 

2 34 

$Vol. V. No. 2, 1942. 

Shells and other Animal Remains found on 
the Madras Beach. II. Snails, etc. 
(Mollusca Gastrapoda). By F. H. Gravely, 

110 

Nil. 

2 

75 

2 07 

Vol. VI, No. 1,1949. 

The Thaliacea of the Madras Plankton, By 

R. Velappa Nair, m.sc. 

41 

• • 



1 32 

Vol. VI. No. 2. 

Cirripedia of the Madras Coast, By A. Daniel 

40 

16 

2 37 

1 7« 

Vol. VI, No. 3, 1959 

The Amphipoda of the Madras Coast. By 

K. Nagappan Nair, m.sc. 

59 

16 

4 

35 

3 27 

Vol. VI, No. 4, 1960 

The Land and Freshwater Mollusca in the 
Collection of the Madras Government 
Museum, By S. T. Satyamurti , m.a., d.sc., 

F.Z.S. 

174 

21 

13 

00 

9 75 

1960. 

Guide to the Snakes exhibited in the Reptile 
Gallery. By S. T. Satyamurti, m.a., d.sc.. 

25 

• • 

0 

75 

0 57 

1961 

Guide to Snakes exhibited in the Reptile 
Gallery (Tamil). By S. T. Satyamurti, 

M.A., D.SC., F.Z.S. 

26 

18 

0 

62 

0 47 

1962 

Guide to the Lizards, Crocodiles, Turtles and 
Tortoises exhibited in the Reptile Gallery. 
By S. T. Satyamurti, m.a., d.sc., f.z.s. 

45 

28 

1 

37 

1 03 

1963 

Guide to the Galleries of Foreign Animals, 
General Zoology, Skeletal exhibits and 
Amphibians. By S. T. Satyamurti. m.a., 

D.SC., P.ZS. 

65 

40 

3 

00 

2 25 

1964 

Guide to the Mammal Gallery by S. T. Satya- 
murti, m.a., d.sc., f.z.s. 

73 

45 

2 

36 

1 77 

1965 

Guide to Fish Gallery by S.T. Satyamurti, 
M.A., D.SC., F.Z.S. 

85 

56 

3 

60 

2 ?• 

1967 

Guide to Invertibrate Galleries by S. T. 
Satyamurti, m.a., d.sc., f.z.s.'* . 

164 

66 

7 

05 

5 2t 

V 0 i. VII, No. 1, 1966 

Descriptive catalouge of the Butterflies in the 
Collection of Madras Government Museum 
by S. T. Satyamurti, m.a., d.sc., f.z.s. 

355 

32 

(colour) 

30 

95 

23 It 

Vol. VIII, No. 2,1967 

The South Indian Amphibia in the collection 
of Madras Government Museum, by S. T. 
Satyamurti, m.a., d.sc., f.z.s. 

90 

13 

5 

80 

4 35 

Vol. VIII. No. 1, 1972 

The Wild Ferns of Madras City and its imme¬ 
diate neighbourhood by M. S. Chandra¬ 
sekhar, B.SC., F.B.S. 

70 

25 

7 

10 

• • 

1975 

Guide to the Economic products Gallery by 89 

A.G. Adikesavan, b.sc. 

General Section ( with separate volumes for Anthropology 
and Archaeology respectively). 

2 

50 

* * 

Vol.I. No. 1. 1929 

Buddhist Sculptures from a Slupa near Goli 
Village, Guntur district. By T. N. Rama- 
chandran, m.a. (Reprint). 

44 

12 

1 

55 

1 17 

♦Vol. I, No. 2, 1932 

Catalogue of the South Indian Hindu Metal 

144 

23 

5 

50 

4 IS 


bv F. H. Gravely, d .sc., and T. N. Rama- 
chandran, m.a. 


tOut of stock. 




3 


Kates 

after 

allowing 


Volume and number. 

Description. 

Number 
of pages . 

Number 
of plates. 

Price. 

cent 

discount 

for 

book¬ 

sellers 

only 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


m. p. as. p. 

General Section (with separate volumes for Anthropology and Archaeology 
respectively) —cont. 


Vol. I, No. 3, 1934 Tiruparuttikundram and its temples with 260 37 11 25 8 44 

appendices on Jaina units of measurement 
and time cosmology and classification of 
souls. By T.N. Ramachandran, ma. 

Vol. II, No. 1,1930 The Adichanallur skulls by S. Zuckerman, 24 3 1 37 1 03 

m.a., m.r.c.s., l.r.c.p., with Notes by 

Prof. G. Elliot Smith, f.r.s. 

*Vol. II, No. 2,1931 The Sri Vaishnava Brahmans By Diwan 158 22 5 75 4 32 

Bahadur K. Rangachari, m.a., l.t., 

•Vol. Ill, No. 3,1931 Catalogue of the Musical Instruments exhi- 32 14 2 25 1 69 

bited in the Government Museum, Madras. 

By P. Sambamurthi, b.a., b.l. (Revised 
Edition). 

•Vol. II, No. 4,1937 Social and Physical Anthropology of the 141 12 3 12 2 34 

Nayadis of Malabar, By A. Aiyappan, m.a. 

•Vol. Ill, No. 1, 1934 The Three Main Styles of Temple Architec- 26 2 1 10 0 83 

ture recognized by the Silpasastras By F. H. 

Gravely, d.sc., and T. N. Ramachandran, 
m.a. (Reprint). 

Vol. Ill, No. 2,1936 An Outline of Indian Temple Architecture. 20 2 0 50 0 38 

By F. H. Gravely, d.sc. (Reprint). 

•Vol. Ill, No. 3,1938 Catalogue of Venetian Coins in the Madras 59 1 1 50 1 13 

Government Museum. By T. G. Aravamu- 
than, m.a., b.l. 

Vol. Ill, No. 4 Indian Epigraphy and South Indian Scripts. 280 12 13 55 10 17 

By C. Sivaramamurthi, m.a. (Reprint). 

1939 Guide to the Archaeological Galleries. An 50 4 0 55 0 42 

Introduction to South Indian Temple 
Architecture and Sculpture. By F. H. Gra¬ 
vely, d.sc. and C. Sivaramamurthi, m.a., 
and other Curators (Reprint). 

•1939 Illustrations of Indian Sculpture—Mostly .. 45 9 95 

Southern. For use with the Guide to 
the Archaeological Galleries. By F. H. Gra¬ 
vely, d.sc., and C. Sivaramamurthi, m.a. 

(Reprint). 


•Vol. IV. 1942 

Amaravathi Sculptures in the Madras Govern¬ 
ment Museum. By C. Sivaramamurthi, 
m.a. (Reprint). 

376 

65 

16 

50 

12 

38 

•Vol. V. No. 1,1914 

Iravas and Culture Change By A. Aiyappan, 
m.a., i*. hd. (London). 

204 

12 

16 

60 

12 

45 

Vol. VI, No. 1,1952 

Possible Sumerian Survivals in Toda Ritual. 

By H. R. H. Prince Peter of Greece, m.a. 
(Hry),LLD. 

24 

10 

6 

25 

4 

69 

•1952 

Madras Government Museum Centenary 
Souvenir (1851-1951). 


12 

5 

00 

3 

75 

1952 

Guide to the Buddhist Antiquities. By 

A. Aiyappan and P. R. Srinivasan (Re¬ 
print). 

54 

12 

0 

80 

0 

60 

Vol. VII, No. 1,1954 

Nagapattinam Bronzes. By T. N. Rama¬ 
chandran (Reprint). 

156 

30 

9 

70 

7 

2 

1953 

Coins of India Through the ages 

17 

3 

0 

40 

0 

3q 

1957 

Early Eastern Chalukyan Sculpture. By 

r< c:____ 

71 

35 

2 

90 

2 

18 


C. Sivaramamurthi (Reprint). 


• Out of stock. 



4 • 


Vornme and number. 

Description. 

Number of 
pages. 

Number of 
plates. 

Price. 

(1) 

(2) 

(3) 

(4) 

(5) 


♦Vol. VII, No. 3,1959 


•Vol. VII, No. 4,1959 

Vol. VII, No. 5,1959 

1960 

*1960 

1961 

1962 


•Vol. VIII, 1963 .. 

1964 .. - .. 

1964 

•Vol. IX, No. 1,1964 
1956 

Vol. X, No. 1.1966 

1966 

•Vol. IX, No. 2,1966 

1967 

1968 

Vol. XI, No. 1,1973 


Vol.XII,No. 1,1974 


General Section (with separate volumes for Anthropology and Archaeology 
respecti vely\—cont. 


Select Satavahana Coins in the Madras 
Government Museum. By M. Rama Rao, 

M.A., P.H.D. 

Beginnings of the Traditions of South 
Indian Temple Architecture. By P. R. 
Srinivasan, m.a. 

The Gopuras of Tiruvannamalai. By 
F. H. Gravely, D.sc. 

Handbook of Museum Technique. Edited 
by A. Aiyappan. m.a., p.h.d., and S. T. 
Satyamurti, m.a., d.sc., f.z.s. 

Scripts in and around India. By V. Kan- 
niyan, b.a. 

Kalaichelvangal (Tamil). By R. Naga- 
swamy, b.a. (Hons.). 

Pazankala Panpadum Pazam Kudikalin 
Panpadum (Tamil), By C. J. Jayadcv, 
m.a., l.t., and M. Raghupathy, m.a., 
m.a. 


Bronzes of South India. By P. R. Srini¬ 
vasan, M.A. 

Hand book of the Madras Government 
Museum, Edited by S. T. Satyamurti, 

M.A., D.SC., F.Z.S. 

Guide to the Anthropological exhibits by 
C. J. Jayadcv, m.a. 

Nolamba Sculptures by C. Sivramamurthi, 

M.A. 

A Guide to the Children’s Gallery by A. 
Vimala. 

The Glaciations and the Prehistoric Ages by 
M. D. Raghavan. 

Guide to the Principal Exhibits in the Govern¬ 
ment Museum, Pudukkottai by M. S. 
Chandrasekhar. 

The Dowlaishwaram Hoard of Eastern 
Chalukyan and Chola Coins by T. Bala- 
krishnan Nair, m.a. (Madras), m.a. 
(London). 

Guide to the National Art Gallery by V. N. 

Srinivasan Desikan, m.a., b.a. (Hons). 
Brochure on the Madras Govt. Museum 

Puppets in the Collection of the Madras 
Government Museum. By N. Deva- 
sahayam, m.sc., Dip-in-Anthro., Dip. 
Museo. 

Excavations by the Madras Museum at 
Kilpauk, Panunda. Pannol and Sanka- 
varam. By M. D. Raghavan. Retired 
Personal Assistant, Government Museum, 
Madras and N. Devasahayam, Curator for 
Anthropology, Government Museum, 
Madras. 

Guide to the Bronze Gallery by V. N. Srini- 
vsa Desikan, Curator for Archaeology. 


23 

2 

1 

75 

34 


1 

70 

8 

13 

5 

90 

228 

11 

At 

75 

46 


2 

70 

68 

40 

1 

00 

61 

33 

1 

60 


396 

205 

57 

00 

154 

160 

5 

40 

47 

37 

1 

05 

30 

45 

14 

12 

18 

14 

1 

25 

22 

7 

1 

60 

129 

35 

5 

00 

22 

4 

4 

80 


55 

1 8 

(colour) 

5 

00 

9 

4 

0 

2 n 

35 

10 

4 

50 

32 

14 

4 

70 


52 22 3 50 


Rate after 
allowing 
25 per 

cent dis¬ 
count for 
book-sel- 
lersonly. 

( 6 ) 

RS. P.. 

1 32 

1 21 

4 43- 

2 07 

2 OS 
0 75 
1 20 * 

42 75 
4 OS 

0 79 
10 59* 
0 94 

1 20 ' 

3 75 

3 60 

3 7 5 
• 20 


2 Z2 


• Out of Stock. 


THE ECHINODERMATA 

IN 

THE COLLECTION OF THE MADRAS GOVERNMENT MUSEUM 

BY 

S. T. SATYAMUETI, u.a., d.sc., f.z.s. 

• 

(Director of Museums, Government Museum, Madras) 


INTRODUCTION 

The earliest published report of the Echrnodermat* represented in the collection 
•of tlie Madras Government Museum appeared in the Bulletin of the Madras Government 
Museum (New Series), Natural History Section, Vol. I, No. 1, 1927, entitled “ The 
Littoral Fauna 6f Krusadai Island, in the Gulf of Manaar ” (at pages 163 to 173) by 
Dr. F. H. Gravely, D.Sc., who was then the Superintendent of the Madras Government 
Museum. That paper deals with the Littoral Echinoderms collected from Krusadai 
Island and its neighbourhood in the Gulf of Manaar, and represented in the collection 
of the Madras Government Museum. Besides furnishing a brief systematic report on 
the species of Echinoderms then known to have been collected from Krusadai Island and 

its vicinity,, it contains a valuable bibliography, listing moat of the important mono¬ 
graphs on Echinodermata available up to that time, and has been a most helpful refer¬ 
ence work for identifying many of the species of the common littoral Echinoderms 
collected from Krusadai Island and its environs in the Gulf of Manaar for the past 
several years. However, only in the case of Holothurains have fairly detailed specific 
descriptions been furnished in that Bulletin, while the recorded species of the other 
groups (Asteroidea, Ophiuroidea, Echinoidea and Crinoidea) are only rather scantily 
described, the descriptions in most cases being reduced to at most- one or two lines 
■or even a mere passing mention. Further, there are no illustrations at all of even 
a single species of Echinoderms recorded in that Bulletin. The Bulletin itself has since 
-become out of print and efforts to reprint it- have not so far materialized in view of 
the existing financial stringency. The Only other subsequent Bulletin of this Museum 
that deals, at least in a cursory manner, with some of the more common South Indian 
Coastal Echinoderms — particularly those found washed up as dry specimens on the 
Madras Beach — is the much later publication, namely, the Bulletin of the Madras’ 
Government Museum entitled “ Shells and other Animal Remains of the Madras 
Beach ”, Yol. V, No. 1, 1941, by Dr. F. H. Gravely, but even this extremely useful 
and practical handbook on the Madras Beach Fauna has since become out of stock and 
out of print, and consequently there is at present no Bulletin of this Museum available, 
containing a comprehensive systematic report on all the South Indian Littoral Echino¬ 
derms (including also a few deep sea forms) which are contained in the collections of 

this Museum (both in the exhibited series in the Gallery and in the reference collec¬ 
tions). . 


The necessity for compiling and bringing out a revised descriptive and compre¬ 
hensive account of the South Indian Coastal Echinoderms represented in the coHectuai 
of this Museum was therefore keenly felt, and when, with this object in view, I re¬ 
examined the collections of Echinoderms contained in this Museum, I found, to m y 
surprise, that a number of species actually represented in the collections of this Museum 

257—1 ' 
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were not mentioned at all in either of the two Buffeting previously published by tbi* 
Museum, dealing with Echinoderms and deferred to above, as detailed below :— 



T ' •?« * ' 

Class. 

iv/cta cap-'/k nyi •< 

Number of species 
represented in the 
Museum wllection. 

Number of spedtts 

not mentioned in 
either of the two 
precedi ng Bull et ins 
of this Museum . 

1. 

Asteroidoa ,. 

.. 24 

17 

2. 

0 phi uro idea 

.. 13 

7 • 

/ 3. 

Eohinoidea . . 

.. 

13 

4. 

Holothurioidea 

18 

5 

5. 

Crinoidea .. < 

) 


.. • 

1 ’rj •- 


. » . . 'H- 

Total., 83 ... . 

42 

;i 
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It.is evident, therefore, from the foregoing table, that almost exactly half the number 
of ,; species represented in the Museum col lectin have not been reported or 
even mentioned in either of the earlier. Bulletins of this Museum dealing with Ecbino- 
derme. " l 

• ! • • * I * * » . 

Thus it would be readily appreciated that although a number of species of common- 
littoral Echinoderms occur on the South Indian coasts and although specimens of a 

number of these species have been collected, identified and added to the reference and 
.gallery collections in this Museum, there is at present no convenient illustrated handbook 
in English giving adequate descriptions of these commonly occurring South Indian coastal 
.species, together with synopses of tj je characters of the various orders, families and 
genera to which these species belong, which would enable students and amateur collector* 
to readily identify and classify the specimens of Echinoderms they might collect. 
Besides, there is at present no volume on the Eriiiuodenpata in the Fauna of India 
Series, and this is also a serious handicap which has greatly increased the difficulties 
of students, teachers and research workers who are in need of a basic systematic account 
in English, with illustrations, of at least the more common littoral Echinoderms found 
on the Indian Coasts. 

It was therefore felt that it might prove helpful and fulfil a long-felt need if a revised, 
up to date and comprehensive paper could be published presenting a fairly complete 
systematic account of all the species of Echinoderms so far collected by this Museum and 
at present contained in the collections of this Museum, not only from Knisadai Island 
in the Gulf of Manaar, but from other localities as well, with adequate references and 
illustrations. The present descriptive Catalogue has therefore been compiled primarily 
to fulfil this need, and in presenting this account attempts have been mad© not only 
to arrange the species according to the currently accepted order of classification, hut also 
td include he descriptions of the orders, families and genera in addition to the specific* 
descriptions as adequate English descriptions of genera and families and of even the 
larger classificatory categories such as the orders are not generally found included irf 
most of the monographic systematic works available on this Phylum, although they are 
helpful for a clearer understanding of the classification and relationships between lb# 
members of this large, heterogeneous and complex group of marine Invertebrates. 



In ttie present account, tfcs di^q^jpn ofc each species is followed by brief notes 
on tlie specimens of that particular species represented in the Museum collection, together 
with datapertaiuing to their locality* state of preservation, colour, measurements, qtc., 
and efforts have been made to furnish, as ] far as possible, clear illustration* of specimen* 
of almost every species included in the Paper. 

Since the Museum’s collection of Echinoderms of the South Indian Coastal Region* 
is fairly representative and contains many of the common species recorded from this area, 
it is hoped that the present account will serve as a descriptive .guide to the common 
species of this group occurring in this area and will prove helpful in identifying at least 
most of the commoner species of Epb^o4ennB5 occurring on these coasts. 

The classification followed in this Paper is that adopted by Dr. Libbie H. Hyman 
in her treatise on the Inveriebrata, Vol. IY Echinodermata, as this appears to be the 

latest and most currently accepted classification of this Group at present available. 

as the species represented in the Museum Collection belong only to living groups a broad 
outline of this Classification, omitting the extinct groups is furnished below:— 

PHYLUM ECHINODERMATA 

SUB PHYLUM PELMATOZOA 

Class CRINOIDEA (Sea Lilies). 

SUB PHYLUM ELEUTHEROZOA 

ClasB HO LOTH U RIOIDE A (Sea Cucumbers). 

Close ECHINOIDEA (Sea ©to.). ^ 

Subclass Regularia or Endocylica. 

Subclass Irregularia or Exocyclica. 

Class ASTEROIDEA (Sea Stars). 

Class OFHIUROtDEA (Brittle Stars). 

SYSTEMATIC LIST OF THE SPECIES OF ECHINODERMS 
REPRESENTED IN THE COLLECTION OF THE 
MADRAS GOVERNMENT MUSEUM 
Phylum ECHINODERMATA 
Sub Phylum PELMATOZOA 
Order ARTICTJLATA 
Suborder COMATULIDA 
Superfamily TROPIOMETRIDA 
Family TROPIOMETSIDAE 
Genus Tropiometra 
Tropiomelra carinala clarld 

Superfamily MARIAMETRIDA 
Family MARIAMETRIDAE 

Genus lamprometra 
Lamprometra palmata 
Family ANTEDQNEBAE 
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Sub Phylum ELEUTHEBOZOA 
Claes HOLOTH UROIDEA 
Order DENOROCHIBQTA 
Superfamily DENDBOCHlkoTAE 
Family CUCUMAKILDAE 

Genus Cucomaria 

Cucumaria conjungent 
Cucutmria frauenfelii 
Genua Stolus 

♦ 

Stolus buccalis 

; Genus Thyon 

Thyone mirabilis 

Genus Actinocucumis 

Actinocucutnis lypica (= difjiciks) 

. Genus Pentacta (= Colochirus) 

Psntacti} quo dr angular is 
Family PSOLIDAE 

Genus Pselus 

Psolus complanatus 
Family PHV’LEOPHOEIDAE 

Genus Phyllophorus (= Orculay 

Phyllophorus ( Orcula ) dubia 

Order ASP1DOCH1ROTA <«-Order ACT1NOPODA) 
» Family HOLOTHUEIIJDAE 

Genus Holothuria 

Holothuria atra 
Holothuria lubrioa 
Holothuria monacaria 
Holothuria partialis 
Holothuria soabra (= gaUensis) 
Holothuria vagabunda 
Holothuria marmorato 
Family STICHOPODIDAE 

Genus Sttehopus 

$tichopug chloronptuB 


Order MOLPADOEJA 
Family MOLPADIBAE 

Genas Molp&dU 

Molpadio 6p. 

Order APOD A (= Order PAKACT1NOPODA) 
Family SYNAPTIDAE 

Genas Synapta 

Synapta recta (= striata) 

Class ECH1NOLDEA 

Subclass EEGULARIA (= ENDOCYCLIA) 
Order AULODONTA 
' Family DIADEMATIDAE 

Genus Astropyga 

Astropyga radiata 

Genus ficblnoUiriz 

Echinothrix calamaru 

Order STRIODONTA 
F'amily STOMOPNEU8TIDAE 

Genus Stomopneustes 

Stomopnemtes variolaris 

Order CAMARODONTA 

Family TEMNOPLEUR1DAE 

Genus Salmaeis 

Salmaeis bicolor 
Salmaeis pirgnlata 

Genus Temnopleures 

Temnopieures toreumaticus 

Family TOXOPNEUSTIDAE 
Genus Toxopneustes 

'•Toxopneastes pileosus 

f • 4 * * ’ *• j 

Genus Trfcpn^ustes 

Trijineustcs gratiUa 
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r. GqmneGhinu*, robiilarii 

■ Family ECHINIDAE 

.5• f•'V 

Genus Echinus (=v Parechinus) 

5 i # *. * 1 

Echinus angulosus (= Parechinus angulosus ) 

' Family STRONGYLOGENTROTIDAK * 

Genus PseudoboletU 

Pseudptmletia < iuttikna 
Pseudoboletia maculata 
Family FCHINOMETRIDAE 
Genus EchinoMtra 

JZckinometra mathaei 

Subclass IRREGULARIA (= EXOCYCLICA) 

Order CAS^ID^J^IDA 
Family BCHINOEAMPADIOAE 

Genus Echinolampas 

Ectiinddbiflas dblffus 

Order CLYPEASTROIDA 
Family CLYPEASTRIDAE 

Genus Clypeaster 
Olyptast&r hu&dK$ 

JJlypcaster rarispinus 

Family LAGANIDAE 

Genus Laganum 

Laganum deCagonale 
Laganum tiefHesbum 

Genus Peronella 

Peronella lesueuri 
Peronella orbicularis 

• • 'j it*. #.* 

Family SCUTELIjIDAE 
Genus Echinodiscus 
'Echinodiscm auriius 
Echinodiscus bispe^oratus 
v Echinodiscus bisperjoratus var. truncafm 

Order SPATANGOIDA 
Group n. AMPHISTSRN/OUS FORMS 
Family SPATANGIDAE 
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GenoT MBV^ttiareti ft' 

■ Pseudoniaretia alia 

Family; LOVEMDAB 

Genrfc Lovenia 4# * * 

it _ Lovema elongatd * - 

Family • BKI6fel0ft& 

Genus Metalia 

'Metalia stemalis 
Class >S7:ER91PE4 ; 

Order PHANEROZONJA 
’ Family ASTROPECTIN1DAE 

Genus Astropccten 

Astro pecten indie us 

Astropebten mauritianus 
Astropecten hemprichii 
Aslropecten monacanthus 
. • Astropecten zebra L 

Genus Persepbonaster 

Pcrsephonatter rhodopeplus 

Family LUIDIIDAE- 

Genus Luidia 

Luidia maculata 
. Luidia savignyi 
Suborder VALVATA 
Family GON1A STERID AE 

Genus Anthenea 

Anthenea regalis 
Anthenea rudis 
Anthenea pentagonula 

Genus Stellaster 

Stellaster belchesi 
Stellaster incei 

Genus Goniodiscus 

Goniodiscus granuliferus 

Family OREASTERIDAE (= PENT ACE ROTIDAE) 

- Genus Pentaceraster 

Pentaceraster multispinus (= Oreaster hedemanni) + 
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Genus Oraaattr 

Or easier tk/ursUm 

Genu* erttow*** 

pTQtorfitoter linoki 

Genus AsterotHscm 

AsterodiMiivS slogans 

Family LftlCKIIDAE 

Ganns Linakja . . - . 

Linckia laevigata 
Family METRODUUDAK 

Gan us Metrodira 

M etrodira subukita 
Order SPINULOSA 
Family AST ERIN ID AE 

Genus Asterina 

Asterina cepheus. 
Asterina coronata 

Genus Anseropoda (-Falmipes) 

Anssropoda sarasini 
Family ECHINA8TERIDAE 

Genus Echinaater 

Echinaster purpureas 
O/der FORCIPULATA 
Family ZOROASTERIDAE 

Genus Zoroaster 

Zoroaster planus 
Class OPHIUROIDEA 
Order OPH1URAE 
Family AMPH1IJRTDAE 

Genus Amphioplus 

Amphtoplus- gravelyi 
Family OPHIACTIDAE 

Genus Ophiactis 

Ophiactis savignyi 
Family OPHIOTHRICIDAE 
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Genus Ophiothrix 
Ophiothrix hirsute 
Ophiothrix (?) koreana 
Ophiothrix aspidote 
Ophiothrix galatheae 

Genus Ophiothela 
Ophiothela donae 

Genus Ophiocnemis 

Ophtocnemis inamorata 
Family OPHIOCOMIDAE 

Genus Ophlocoma 

Ophiocoma scolopendnna 
Family OPHIODERMATIDAE 

Genus Ophiarachnella 

Ophiarachndla infemalii 

Genus Pectinura 
Pectinura conspicua 
Pectinura intermedia 
Order EURYALAE 
Family GORGONOCEPHALED AE 

Genus Gorgonocephalus 
Gorgonocephalus laevigatas 



SYSTEMATIC DESCRIPTIONS OF ECHINODERMS 
IN THE COLLECTION OF THE 

MADRAS GOVERNMENT MUSEUM 
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Y&TEMATIC DESCRIPTIONS OF THE SPECIES OF ECHINODERMS REPRESENTED 
IN THE COLLECTION OF THE MADRAS GOVERNMENT MUSEUM 

PHYLUM ECHINODERMATA 

The Echinodermata ig one of the most well defined and beat characterized phyla 
of the animal kingdom. They are readily distinguished by their marked penta-radiate 
symmetry ^derived irom an original bilateral symmetry), by the absence of a definite 
anterior end, head and brain and by the presence of a calcareous internal skeleton com¬ 
posed of sepaiate plates or pieces and olten bearing spines, warts or other types of 
protuberences externally, which account lor the name of the Phylum, Echinodermata, 
which literally means " spiny skinned The body usually bears five well defined 
radii, the ambulacra, that bear locomotor or sensory processes known as the podia (or tube 
feet), alternating with five interambulacra (inter-radii) around an oral-aboral axis. The 
body is unsegmented. 

The internal organization of the Echinoderms 'is charaterized by the presence of a 
well defined system of vessels of coelomic origin, known as the water vascular system. 
It is from this system of vessels that the podia or tube feet arise. The water vascular 
system communicates with the exterior by a pore or a group of pores, at least in the 
juvenile stages. 

The sexes are usually separate, but are similar and not externally distinguishable. 
The larvae are bilaterally symmetrical and free-swimming before metamorphosis. 

The Echinoderms are animals of moderate to considerable size. They are exclu¬ 
sively marine and are among the most widely distributed of ail marine ammais. They 
are found in all seas and practically at all latitudes, and in vertical distribution they 
range from the. littoral zones up to the depths of the ocean. They are for the most 
part free-moving, although rather sluggish and sedentary, but they are derived from 
sessile ancestors, and sessile, stalked forms still survive in the Class Crinoidea (Sea 
lilies and feather stars). There are about 3,900 living species fo Echinoderms recorded 

so far. 

One of the most diagnostic features of this Phylum is the presence of a calcareous 
endoskeleton. It may consist of a series of closely articulated plates forming a rigid 
shell known as the theca or test (as in the Echinoidea, the sea urchins , and the 
Asteroi'Jea, the sea stars), or may be composed of small, isolated pieces known as 
ossicles or spicules as in the Holothuroidea, the sea cucumbers, in which these ossicle* 
take the form of microscopic pieces embedded in the integument. The spines and 
tublercles which project externally in most Echinoderms are also parts of the calcareous 
endoskeleton. 

The shape of the body in the Echinoderms is subject to considerable variation. 
The bodv is either of simple contour, rounded or ovoid, (Echinoids), cylindrical (Holo- 
thurians). or star-like (sea stars and brittle stars) with simple arms which normally 
number five (but may sometimes be more or less than five) radiating from a central dise* 
or the arms may be branched and feathery, bearing lateral processes arising from & 
central body, which may or may not be attached to a substratum by a stalk, as in the 
Orinoids (Sea lilies and feather stars). 

The body in the Echinoderms in differentiated into oral and aboral surfaces, the 
month being situated on the oral surface, and sea stars (Asterioides). brittle stars 
(Onhium’dea) and sea urchin* (Echinoidea) lie generally with the oral surface down¬ 
wards; Holothurians, however, are elongated in the oro-aboral axis and lie upon one 
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side which is often somewhat flattened, and the Crinoidea (Sea lilies and feather stare), 

whether they are attached or free-living, remain with the aboral surface directed towards 
the subotra&uui and the oral surface lacing upwards. 

As already mentioned, the Echinodermata are divided into five Classes, namely, the 
Crinoidera (Sea lilies and feather stars), the Holo&huroidea (Sea cucumbers), the Echinoidea 
(Sea urchins, etc.,) the Asteroidea (Sea stars or starfishes) and the Ophiuroidea (Brittle 
«tars and basket stars), of which the Class Crinoidea alone is grouped under the Subphylum 
Pelmatazoa, while the remaining four classes are included in the Subphylum Eleutherozoa. 
Representatives of all these Classes, mostly collected from the littoral zones on the 
East coast of South India, particularly the Madras Coa6t and toe Gulf of Manaar, are 
contained in the collections of this Museum. 

SUBPHYLUM TELMATAZOA 

This Subphylum includes mostly extinct Echinoderme, attached firmly to » sub¬ 
stratum either thoughout life or in their earlier stages alone, by the aboral surface, 
either directly or more often by a. stem-like stalk composed of a series of calcareous 
pieces. The body is encased in a calcareous cup or calyx-shaped skeleton. Both mouth 
and anus are placed in the upper or oral surface which is directed upwards. The ambul¬ 
acra serve as food grooves for conducting food particles to the mouth and are usually 
extended distally into projecting arms which are branched. The podia, when present, 
are respiratory and food-procuring in function and not locomotory. 

All known Echinoderms are believed to have passed through an ancestral pelmatazoic 
stage in the course of their evolution. 

This Subphylum includes five Classes, all of which, except the Class Crinoidea (which 
comprise the Sea lilies and feather stars) are totally extinct. The Crinoidea includes 
both living and extinct forms, and comprises four Orders, of which only the last, the 
Articulata, includes the living forms, along with some extinct ones as well; the other 
three Orders of the Class Crinoidea include only extinct species. 

CLASS CRINOIDEA 

This Claes includes living as well as extinct Echinoderms popularly known as the 
Sea lilies and Feather stars. The body is encased in a cup-like calcareous calyx, usually 
attached by a stalk, but most living members of the Class are devoid of a stalk and 
are not attached. The arms are branched. The ambulacra are open and the podia are 
simple and devoid of suckers. There is no madreporite and spines and pedioellariae are 
also wanting. 

The calyx is composed of numerous plates arranged in penta-radiate rows and 
cover, on the oral surface, the tegmen which is membranous or carries supporting plates. 

The arms, which are branched, may be with or without processes known as pinnules 
and the ambulacral grooves extend along the oral aspect of the arms and the pinnules 
rigt't nr to their tips. The ambulacra serve mainly as food-procuring channels. The 
fcnouth ie usually centrally placed, or almost central on the togminal surface, while the 
Anus is usually ecentric, but somet.mes central, and is placed on the same surface (i.e. 

oral surface), often mounted on a tube. 

This is evolutionarily a very ancient group and is rich in fossil record, the specie* 
ranging from the Cambrian to the Recent, reaching the zenith of their development in 
the Mississippian. About. 630 living and 5000 fossil species are known. 

According to the earlier system of classification, all the existing Crinoids were 
grouped under the Order Articulata, under which the unstalked Crinoids were included 
in the Suborder Comatulida. 



The synopsis of the characters of these groups (Order Articulata sad Suborder 
UomatuUda; are as follows. 


ORDER ARTICULATA 

This is the only Order of the Class Crinoidea which includes both living and extinct 

forms (the other three Orders, namely, Inaduoata, Flexibilia and Camarata comprising 
exclusively extinct forms). 

The Calyx in the Articulata is flexible and the tegmen is leathery, containing cal¬ 
careous pieces or small calcareous plates embedded in it. The lower arm ossicles art 
incorporated into the Calyx. The mouth and ambulacra are exposed, although the 
grooves may be partially closed by the plates in the lappets. 

The species represented in the Museum collection, namely, Tropiomeira encrtnus, 
ljamprometra palmata and Antedon sp. belong to the families Tropiometridae, Maria- 
uietridae and Antedonidae respectively, and all these three families belong <o the 
Suborder Comatulida. 


SUBORDER COMATULIDA 

This Suborder includes those members of the Order Articulata which break from 
the main stem in the early stages of life, and thereafter lead a free existence. 

The living members of this Suborder (Comatulida) are divided into two groups, 
namely the Oligophreate and Macrophreate forms. In the former group, which includes 

majority of Comatulids, the cavity of the centrodrosal plate is small and shallow, 
them, and there are generally moro than ten arms. The families Tropiometridae ands 
Mariametridae belong to this group. 

The Macrophreate forms, on the other hand, comprise ten-armed Comatulids, with 
a large and deep cavity in the centrodorsal, and with the tegmen naked or containing 
only minute calcareous particles. The family Antedonidae belongs to this grouD. This 
large and widely distributed family is the most important of the five families include3 
in this group; it is also the largest family of living Crinoida. 

But according to the latest system of classification adopted by A. H. Clark in his 
Monograph on the Existing Crinoids, the group Comatulida is considered a9 an Order 
bv itself and the groups Oligophreata and Macrophreata a3 Suborders under the Onma- 
fcnlida. This system is, therefore, adopted in the present account and the synopsis of the 
characters of these groups (Order Comatulida and Suborders Oligophreata and Macro¬ 
phreata) are given below: 


ORDER COMATULIDA 


Pentacrinites in which bassals usually, butaot always, 


ptamorphosed into a rosette 


are present, and the column i9 either entirelj%bsent, or ^discarded after the forma¬ 
tion of the first nodal colujpnal, which remains permanency attached to the calyx. 

Members of this Order occur in all oceans and geas, excepting the Black Sea and 
the Baltic, from betjjeen tide marks dowm^a depth of 5301 metres. 

SUBORDER OLlSbpHREATA 




This is a Suborder of the Comatulida in which the cavity in the centrodorsal contain- 
‘ f *ng the chambered organ and overlying structures is very small and shallow; the rosette 
* ia sunk below the dorsal surface of the radial pentagon, and both the radial and inter-ra¬ 
dial extensions form spout-like M processes; the central portion of the radial pentagon 
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fa more or less completely filled with an irregular calcareous deposit which forms at 
central plug, the plane of the muscular fossae on the radial articular faces makes a consi¬ 
derable angle with the dorso-ventral axis, or the muscular fossae are very greatly reduced. 
The brachials from about the fourteenth onward are usually short, generally much broader 
than long; the brachial syzygies are usually more or less widely and irregularly spaced; 
the pinnules, always the proximal and in some groups all, are wholly or in part prismatic 
with a dorsal carmation which may be confined to the earlier segments, segments of the 
distalp'nnules beyond the third not especially slender or elongated, and the first two no* 
appreciably broadened; there are never more than five radials, arms are ten or more in 
number, very commonly, more than ten. 

: : : ‘ SUPERFAMILY TRIOPIOMETRIDA 

A Superfamily of the Suborder Oligophreata in which all the pinnules are prismatic, 
triangular in cross-section, with a sharp or sharply rounded, dorsal keel; well developed 
aide-and covering plates are usually, though not always, present along the pinnule ambu¬ 
lacra; the arms terminate abruptly, the minute terminal brachials being curved inward* 
between the fully developed terminal pinnules, which extend for some distance beyond 
them; all the pinnules are present in all the species. 

This superfamily is most strongly represented in the area from southern Japan to 
Australia. 

FAMILY TROPIOMETRIDAE. 

In this family the ventral perisome of the pinnules is not protected by conspicuous 
side and covering plates, and the cirri are stout, without dorsal processes. The species 
included in this family have normally ten arms only. 

This family includes the single genus Tropiometra. The pinnules are stout and 
prismatic (i e., triangular in cross section), and they bear mostly short pinnulars. This 
family is also distinguished by the absence of side and covering plates for the ambulacral 
grooves of the pinnules. 

GENUS TROPRIOMETRA A H. CLARK 

This genus is characterized by the presence of ten arms with stout cirri. 

This genu 8 is represented by a single species an the Museum collection, namely, 
Tropiometra carinata clarki Gislen (formerly designated as Tropiometra encrinus dark). 


TROPIOMBTRA CARINATA CLARKL GISLEN. 

Figube I. 

Alecto carinata , Leach, Zool. Miscellany, 1816, p. 63. 

Alecto encrinu9, Lutitoi, Ms. 

ale nae, TranlM|y. Dublin SocMp, vVol.3. 1887. n. 646 . 

AnUA»n ynarmr.rata, Caf^fenter, P. ^Challenger” Report, XXVI, Zoology. 

1888 , 4 ^ 2 ^^pmon nudum). 





An'edon &p., Moveley, Quarterlp Jgjhal of Miycroscopioal Soienoe, XVII, 1877, 

p. 8 . 

Antedon , sp., Mac Munn, Quarterly Journa lof Microscoical Science, XXX, 1890,? 
p. 66 . 

ArUedon carinata, (part) (not of Lamarck), Carpenter, P.H. '•Challenger” Report*, 

XXVI, Zoology, 1888, p. 199. . 
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Tropiometra carinata, (part) Clark, A H., Smiths, Miscell. Coll (Quarterly issue), 

Vol. 50, part 3, 1907 p. 349. 

Tropiometra carinata, (part), Clark, A.H,, Vidensk. Medd. fra den naturrist. 

Forening i Kobenhaven 1909, p. 182. 

Tropiometra carinata, Clark, A.H., “Recent African Crinoids”, Proc, United States 

National Museum, Vol. 40, 1911, p. 36. (in part, East 
Coast of Africa). 

Tropiometra encrinus, Clark, A.H., “The Crinoids of the Indian Ocean” (Echino- 

dermata of the Indian Museum, Part VII), Calcutta, 
1912, p. 177 and p. 178, fig. 29. 


Tropiometra encrinus , Clark, A.H., Records of the Indian Museum, XXXIV, Part 

4, 1932, p. 560. (Pamban Beach, Madras, Waltair). 

Tropiometra encrinus , Gravely, “Shells and Other Animals Remains of the Madras 

Beach”, I, Groups other than Snails: Bull. Mad. Govt. 
Mus., New Series, Nat. Hist., V.No. 1, 1841 p. 86 and 

;. 105. 


Tropiometra carinata clarki , Clark, A.H., "A Monograph of the existing 

Crinoids”, Bull. United States National 
Museum, No. 82, Vol. I, Part 4b, 1947, 
p. 281, pi. 34, figs. 175-177; pi 35, figs. 
180-182. 


This species has previously been recorded from the Madras harbour by Dr. Gravely 
( loc . cit., 1941). It is a purplish brown Crinoid, with ten feather-like arms. The 
animal becomes detached from its stalk in the early stages in its life history and hence 
can move about in adult life. The cirri are about twenty-three to twenty-six in number 
(usually twenty-five) and are about 21 to 22 millimetres long each. They have 26 to 29 
segments each. The cirri are on the whole rather slender and weak, but numerous anfl 
arranged in two and a partial, very irregular third and marginal row. This subspecies 
is closely related to the typical form, Trojnometra carinata carinata and Tropiometra piota 
(both of these being found in islands otf the coasts of Africa); but Tropiametra carinata 
clarki , while having the same number of cirrus segments as in these two forms has 
proportionately longer and stouter cirri than in those two species, the stoutness being 
specially evident in the distal portions of the cirri. The outer segments are about twice 
as broad as long as in Tropiometra carinata, and the last four taper rather rapidly. 

The earination of the arms is slight in the proximal half, and entirely absent or 
only very faintly indicated in the distal half ; the cirri are rather large, XX—XXxm 
(usually about XXV), 19—31 (averaging 25), and from 20 to 35 (averaging 24 millimetres 
long), the arms are up to 180 milimetres in length, though rarely exceeding 150 mili- 
metres. ' * 

The centrodorsal is a thin t 0 rather thick disc with the broad dorsal pole 5-6 milli¬ 
meters in diameter, flat or slightly concave, more or less marked with faint radiating 
lines, and towards the periphery, raised at the bases of the larger cirri. The cirri are 
arranged in one and a partial second, two, or two and a partial third, marginal rows. 

The cirri are XXV. 29-84 (usually 32-33),and from 30 to 35 milimetres long The 
first segment is very short, usually a thin disk from six to eight times as broad as long 
and the second is about two to two and half times as broad as long. The cirri may 
remain uniform in width, viewed edgewise, upto the last six or eight secmeuts after 
which they taper to the tip, or they may taper very gradually in the distafhalf third or 
fourth. The radials are just visible beyond the rim of the centrodorsal, or they are 
357-1—3 
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concealed in the mid-radical line. I'he ten arms are about 180 millimetres in length. The 
first two brachials are markedly larger than those succeeding. The first brachials are 
wedge-shaped while the second branchials are triangular. The distal ends of, the 

brachials are marked with exceedingly fine longitudinal striations, and the distal edgea 

are very finely spinous. 

Pinnule 1 is about 15 mm. long, moderately stout and composed of 25 segments and 
pinnule 2 is also of the same length as P 1 and is composed of 25 segments. It resembles 
P 1, but tapers more gradually so that it appears somewhat stouter in the (fiscal half. 
P 3 is about 15 mm. long, composed pf 26 segments, slightly stouter than V 2 and with 
a somewhat more prominent dorsal,crest and with the distal ends of the segments on the 
side toward the arm base slightly produced. 

The disc is about 25 mm. in .diameter and Qot incised. The five ambulacral 
grooves running from the mouth \isually branch about half way between the mouth and 
Hie periphery of the disk, though sometimes nearer the latter. 

The colour of the specimens of this species in alcohol is purplish brown with the 
arms in the Outer half or two4hird narrowly and pi-ofusely banded with dull orange 

yellow. A.H. Clark ( loc . tit., 1947, p. 281) based his very detailed description of this 
species upon five specimens collected from near Mandapam and on the Pam ban beach in 
Gulf of Manaar. He also reports several specimens of this secies from Madras and 
Waltair. 

This species has been recorded from the Red Sea, Aden, East Indies, Muscat, Indian 
Ocean, East Coast of Asia, Java, Tor, Tuticorin in Madras State. Ceylon and Norfolk 
Island- It has also been doubtfully recorded from Suez. The recorded localities for this 

species also include Pamban beach, Ramanathapuram District where they have been 

found in dead coral; near Mandapam, Madras Harbour and Waltair. 

It is primarily a littoral Rpecies, but has been recorded up to a depth of about 40 
fathoms. ' • 

On the Madras Coast, this species is common in the Madras Harbour. In alcohol, 
the preserved specimens are a dull greyish or purplish black or purplish brown. 

, Specimens in the collection :—Two spirit-preserved specimens, one large and another 
smaller, probably immature one, collected from the Madras Harbour, are represented in 
the reference collection of the Museum. They are dull greyish black, and are far too 
brittle to permit detailed examination. The ten feather-like arms, with a series of 
pinnules on each side, are purplish brown, with conspicuous dark band-like markings. 
The cirri.are pale brownish. 

Measurements : Larger specimen : 

Length of arm : 80 mm. 

Length of cirrus : 14 mm. 

Smaller specimen: 

Length of arm : 58 mm. 

Length of cirrus: 12 mm. 


Superfamily MARIAMETREDA 

This is a Superfamily of the Suborder Oligophreata, in which there is no comb-like- 
structure on the distal portion of the oral pinnules; the distal pinnules are never prismatic 
and the genital pinnules are also never prismatic, though occasionally a few of the basal 
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segments may be carinate ; the oral pinnules, which may be long or short, slender or 
stout, or stout basally and slender distally, varying from very flexible to stiff and 
spine-like condition, composed of long or short segments, usually show some distinct 
trace of carination on more or fewer of the basal segments, and are sometimes sharply 
prismatic throughout; and the mouth is always central or subcentral, the anal tube 
being more or less marginal. Sacculi are always present, though often in small numbers. 
The arms vary from 5 to 100 in number, but are usually between 15 and 40, and not 
uncommonly only 10 in number. 


Family MARIAMETRIDAE - * 

The arms are always more than, ten in number. The peristome of the disk is ma§t 
commonly naked, but sometimes thefe are more or less conspicuous scattered thick platea 
or concretions, which may be more or less contiguous, especially along the ambulacra! 
grooves, or the disc may be almost or quite completely plated. The lateral peristome of 
the pinnules usually contains simple, more rarely forked or multiradiate spicules, 
between which and the edge of the pinnulars there may be small, straight spicules or 
amall rods, but calcareous deposits are usually wholly absent. 

This family includes multibrachiate Comatulids with two secundibrachs. 

A single species of this family, belonging to the genus Lamprometra , namely 
Lamprometra palmata, is represented in the Museum collection. Originally this species 
was referred to the genus Antedon and termed Antedon palmata (Bell, Proc. Zool. Soc. 
London, 1882, pp. 533, 534). Later, A.H. Clark referred it to the genus Dichrometrto 
under the subfamily Mariametrinae of the family Himerometridae and described as 
Dichrometra (Clark, A.H., “Receint Afijidan Crinoids”, Proceedings of the 
United States National Museum, Vol. 40, 1911, p. 27). Subsequently the subfamily 
Mariometrinae has been treated as a family, namely, Mariometridae and the present 
species referred to the genus Lamprometra under the family Mariametridae, and 
designated as Lamprometra palmata. 


Genus Lamprometra A.H. Clark. 

In this genus the second pinnule (P 2) is the longest pinnule, usually much longer 
than the third (P 3) and tapers gradually to a slender and delicate tip. ' The division 
senes are usually in very close lateral contact with more or less broadlv and sharply 
flattened sides, more rarely just in contact with the sides, slightly or not at all flattened; 
the cirri are rather short with not more than 30 segments, of which the outer are 
oarinate, rarely more or less spinous dorsally; and the dorsal surface of the division series 
is smooth, without ornamentation. 

A single species, Lamprometra palnuita (J. Muller), is represented in the Museum. 

collection. 


Lamprometra palmata (J. Muller). 

Figubk 2. 

Comatula (Alecto) palmata, (part), Muller, J., Abhandl. d.b. prenss. Akad d Wiss 

1847, p. 261. 

Comatula dividua, Dujardin and Huoe, Hist. Nat. des Zoophytes. Echinoderrres 

1862 , p. 208 (nomen nudum). 

Comatula polyactinia , Ibid., p. 208 (nomen nudum). 

Comatul* protectna, Lutken, Cat. Mus. (iodeffr., Vol. V, 1874, p. 100 (nomnon 

nudm). 


257-1—3a 
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AnteIon protected, Carpenter, P.H., Trans. Linnaean Soc. (Zoology), (2), Vol. II 

1879, p- 19. 

Aniedon brevicuneata , Carpenter, P.H., Nobee from the Leyden Museum Vol III 

1881, p. 187. * ' 9 

Antedon brevicuneata , Hartlaub, Nova Acad. Actd. German, Vol. 58 18ft» Nn l 

p 68, pi. 3, fig. 311 pi. 4, fig. 39. 

Antedon protecta , Carpender, P*H.. Notes from the Lyeden Musum’ Vol. Ill 1881, 

192. 

Antedon protecta, Carpenter, P.H., “Challenger Reports” Vol. 26, Zoology, 1888 
p. 225. 

• Antedon protecta Hartalub, Nachr. Ges. Gottingen, Mai, 1890, p, 186 . 

Antedon aequipinna, Carpenter, P.H., Joum, Linnaean Soc., London. (Zoolotrvb 

Vol. XNI, 1882 p. 504. * ^ 

Antedon imparipinna, Carpenter, P.H., Ibid., p. 505. 

Antedon imparipinna , Hartlaub, Nova Acta Acad. German, Vol. 58, 1891, No. 1 

p. 63. * r 

Antedon conjungens. Carpenter, P.H., “Challenger Reports”, Vol. 26, 1888 Zoolocv 
• p. 233, pi. xlv, fig. 1. ' 

Antedon palmata , (part), Bell, Proo. Zool. Soc. London, 888, pp. 384, 387 . 

’’ Antedon palmatta. Thurston, Bulletin, Madras Government Museum, (Old Series \ 

No. 1, 1894. p. 28; No. 2, p. 114. , . h 

Antedon indica , Bell, Willey’s Zoological Results, Vol. II, 1889 , p. 133 . 

Antedon amhoinensis, Hartlaub, Nachr. Ges Gottingen, Mai. 1890, p. 181. 

Antedon okelli , Chadwick, Report of the Ceylon Pearl Oyster Fisheries, Part 2 

1904, Supplementary Report, XI, p. 155, pi. figs. 3 . 5 . 

Dichrometra protectue, Clark, A.H., Proc. Biol. Soc. Washington, Vol. 22 1909 

p. 13. 

Dichrometra protectu8. Vidensk, Medd. fra dan naturalist Forenig i Kobenhaven 

1909. p. 172, * 

Dichrometrc protectue, Clark, A.H., “Recent Africcn Crinoids”, Proc. United States 

National Museum, Vol. 40, 1911, p. 26. 

Antedon palmata, Chadwick, Report on the Crinoidea of the Sudanese Red Sea 1 

Joum. Linnaean Soo. London, (Zoology) Vol X.XYT 
1907-1915, p. 47. 07 " ‘ A ’ 

Dichrometra protectva, Clark, A. H, “The Crinoids of the Indian Ocean*V 

(Echinoderma of the Indian Museum, Part. VII) 
Calcutta, 1912, p. 143 and p. 145, fig. 17. 

Lamprometra palmata, Gravely, “Shells and other Animal Remains of the Madras 

Beach”, Bull. Madras Government Museum I No 1 
1941, p. 86 and p. 105. ’ ’ 

Antedon palmata, Clark. A.H., “A Monograph of the Existing Crinoids” 

United States National Museum Bulletin, 82, Vol V 
Part 4 a, 1941, p. 474, pi. 53, figs, 243 to 246. 

This species has numerous, usually thirty to forty arms. There is considerable varia¬ 
tion in the size of the proximal pinnules. In some specimens the cirri and the lower 
pinnules are rather small and weakly developed while in others the lower pinnules are- 
large and stout, with the pinnules on the inside and outside of the arms being markedly 
different from each other. y 



In specimens preserved in alcohol, the ossicles of the calyx and the proximal 

brachials are usually of a dirty white colour and the armlets are broadly and alternately 

banded with the same dirty white colour and dark brownish grey. The dorsal and 
ventral faces of the ciri show the same contract of colour. Some specimens are of a' 
uniform purplish black colour. 

Lamprometra palmata is always easily distinguished from all other Comatulids, 
but at the same time it is the most variable species known, and no two individuals are 
scarcely exactly alike. It has one or more of the proximal pinnules either enlarged or 
strongly carinate. The cirri are usually carinate dorsally on the distal segments, but 
these may be rounded dorsally, or they may bear more or less conspicuous spines. The 
earlier (proximal) segments may be broader than long, like the distal, or as long as, or 
even longer than broad, and markedly longer than the distal segments. The post- 
radial series may be in close lateral opposition and broadly and sharply flattened laterally, 
or quite separated, without any trace of lateral flattening, or in any intermediate 
condition. P‘2 is always the longest or the stoutest pinnule, but its size and thickness 
varies greatly. The proximal pinnules may be approximately of equal size on all the 
arms or much larger and longer on the outermost arms following I Br- axillary than on 
the other arms, or they may be enlarged, or elongated, or both, on the outermost arms 
following each II Br. axillary. 

Clark, A.H. ( loc . ctt. } p. 474) distinguishes two distinct varieties of this species. 
The form with very slender lower pinnules is distinguished as Lamprometra palmata 
gyges, while the typical form is L. palmata palmata. The former has a distinctive 
geographical range, being known from Northern Australia south to Cape Hillsborough, 
Queensland, and Abrolhos Islands and possibly Perth and Western Australia; while 
the typical form ranges from Hongkong and Philippines to Carolina, Marshall and 
Hawaiian Islands, Fiji, Tonga Islands. New Caledonia. Solomon Islands. Torres 
Straits, westward to Baluchistan. The specimens from the Madras Harbour and Eames- 
waram, Gulf of Manaar, represented in the Madras Museum collection, belong to the 
typical form, Lamprometra palmata palmata (J. Muller). 

In L. palmata palmata P2 i 8 markedly stouter than the proximal pinnules Though 
it is exceedingly variable in all its characters, the superior length and stoutness of F2 
make Lamprometra palmata palmata an easy form to recognize when typically developed. 

The centro-dorsal varies from a thin disc about 3 mm. in diameter to a thick disc' 
with more or less strongly sloping sides 6 mm. in diameter. It is usually large 4-6 mm. 
in diameter, thick, discoidal, with moderately sloping sides and with the ciri arranged 
in two or three (or even a single) irregular marginal rows. The bare dorsal pole is 
usually more or less strongly convex, more rarely flat, or even slightly concave. 

The cirri are XVm-XLVI (usually about XXX), 20-30 (usually 20—25), and 
12 to 25 (usually 15 to 20) mm. long. They vary from slender to stout. The segments 
may be all sub-equal and all broader than long. The segments in the distal half of 
the cirri are more or less strongly compressed laterally and are usually more or less 
sharply carinate dorsally, rarely bearing slightly or moderately developed dorsal spines. 

. The radials are either entirely concealed by the centro-dorsal or their antero-leteral 
angles are more or less extensively visible in the interradial angles of the calyx. 

The arms are 23 to 51 (usually 30 to 40) in number, 40 to 125 (usually between*’ 
55 and 80) mm. long. They may be short and composed of only about 100 brachials. 
or elongated, with about 170 brachials. Usually they are of moderate length and 
consist of about 150 brachials. The dorsal surface of the arms is usually more or less 
rugose basally but is otherwise smooth and is often smooth throughout. The arms may 
taper gradually from the base to the tip or they may increase slightly in width up to 
about the 14th brachial, and from there tapering distally. How and more or less 
obscure articular tubercles are usually, though not always, present on the arm bases. 

The lower pinnules may be approximately equal on all the arms, but usually those 
on the outer side of the outmost arms of each postradial series, especially P2, are mor^ 
or less, or often greatly, larger than the others. 
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The disc in the typical adult specimen is about 10 to 20 mm- in diameter and is 
naked and more or less dcoply, often very deeply, incised. 

This species is essentially a littoral form and has been found only in shallow water, 
being recorded up to a depth of 12 to 36 fathoms. 

This species has a wide range of distribution having been recorded from Ceylon, 
Port Blair (Andaman Islands), Fiji, Zamboanga, Cebu, Philippine Islands, Carolines, 
New Caledonia, Java, Johore Strait, New Guinea, New Britain, Cochin China, Hong 
Kong, Singapore, Red Sea, Suez Bay, Suakin Harbour, and Bameswaram Island, Gulf, 
of Mannar. 

On the Madras Coast, it has been recorded from the Madras Harbour (Gravely 
loc. cit., 1941). 

Specimens' in the collection. A single, very fragile and brittle, dry-preservcdl 
specimen, from Pamban, Gulf of Manaar (orginally labelled as Antedon palmate ”) 
is represented in the Museum collection. It is uniformly doll greyish brown; persumably; 
it lias faded into this colour from a uniform purplish brown during life. There are five 
primary arms, each of which divides near the base into two and these again into two 
twice, so that there are really forty arms. The length of each of these branches of 
the arms is about 45 to 50 mm. 

SUBORDER MACROPHBEATA. 

This is a suborder of the Comatulida in which the central cavity in the centro* 
dorsal containing the chambered organ and overlying structures is large; the rosette is 
not sunken below' the dorsal surface of the radial pentagon, and the interradial exten¬ 
sions do not form “ spout-like ” processes; or the radials may be essentially unmodified 
(Atelecrinidae); there js no calcareous deposit on the inner surface of the radials nor 
upon the central surface of the rosette, so that there is no trace of a central plug; the 
plane of the muscular fossae on the radial articular faces is nearly or qilite parallel to 

the dorso-ventral axis of the animal, so that the muscular fossae are separated from the 
very large central cavity only by thin calcareous lamina which are quite different from 
the more or less thick wedges seen jn the Oligophreata ; the joint face elements distal 
to the transverse ridge are strongly excavated, especially interiorly, so that they meet 
in the median dorso-ventral line at an angle of usually 90°; the brachials from the 
second syzygy onward are usually triangular or very, obliquely wedge-shaped; tha 
second brachial syzygy is usually between brachials 9 plus teh (Antedonidae and Penta- 
metrocrinidae) or 6 plus seven (Atelecrinidae); the distal brachial syzygies are evenly 
and closely spaced; the pinnules are all cylindrical or more or less flattened, never 
prismatic, and without a dorsal carmation; in the distal pinnules the first two segments 
are broadened and those beyond the third are elongate: the radials are usually five, bu* 
in two genera ten; and the arms with very rare exceptions are 5 or 10, or in species 
with 10 radials, 10 or 20. 


Family ANTEDONIDAE. 

A family of the Suborder Macrophreata in which the basals are transformed into a 
rosette; there are 5 (in one genus 10) radials each of which bears a I Br. series and 2 

arms (II Br. series being only very exceptionally present); and the gonads are developed 

wholly within the pinnules. 

This is the largest and most important family of the living Crinoids. It comprises 
about 46 genera and over 130 species. It includes mostly ten-armed species; the outer 
pinnules are very slender and delicate. The brachials are wedge-shaped and the syzygies 
are regularly spaced. The Antedonidae are cosmopolitan in distribution occurring on all 
shores and at all depths ranging from the inter-tidal zone up to a depth of 6,000 metres 
These are the commonest Commatulids found outside the limits of the tropical regions. 

The specimens of this family represented ,ih the Museum collection belong to the 
genus Antedon which is included in the Subfamily Antedoninae. 







Fig. 1 . Tropiometra carinata clarki Gislen 
(=Tropiometra encrinus Lutken). 


Fig. 2. Lamprometra palmata (J. Mulier) 
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Subfamily ANTEDONINAE. 

A subfamily of Antedonidae in which .the cirrus sockets are closely an^l irregularly 
crowded or arranged in more or less regular alternating transverse rows (never in coinmns) 
on a discoidal to hemispherical or even rounded, conical centro-dorsal ; the cirri, though 
of very variable leDgth, are usually short with rarely more than 25 and never with more 
than 33 segments of which the distal are entiiely without dorsal spines or other processes 
except for the opposing spine, which is rarely absent ; and is rarely composed 
wholly or mostly of numerous sbiort segments. The segments of the genital pinnules 
are never expanded. 

The best known genus of this Subfamily is Antedon, which includes mostly European 
and Mediterranean species. 

l 

Genus Antedon De Framinville. 

In this genus P3 resembles the succeeding pinnules and bears a gonad : Pi is 
usuallv about half as long as Pi and resembles P3 and may or may not hear a gonad ; 
sometimes P2 resembles Pi when that pinnule is composed of more than 25 segments, 
but then it is always less than two-thirds as long with less than four-fifths as many 
segments. 

. Antedon sp. 

Figure 3. 

A few unidentified specimens labelled Antedon sp. are represented in the Museum 
•ollection. 

Two well preserved specimens of Antedon, labelled Aniedon sp. are mounted in 
alcohol and displayed in the Gallery. These are from Tuticortn. 

Two other unidentified specimens of Antedon, labelled as Antedon sp. from an 
Unknown locality are represented in the Reference collection. Besides, there are also 
some other unidentified specimens of Crmoids, probably belonging to the genus Antedon, 
collected from Mandapam, Ramanathapuram District, in the Reference collection. 
However, as all these specimens are extremely fragile and delicate, being very brittle and 
breaking into pieces at the slightest touch, it had not been possible to subject them to 
close study and examination which correct identification will necessitate. 

SUBPHYLUM ELEUTHEROZOA. 

This Subphylum includes stemless, free-living Echinoderms, with the mouth on 
the lower surface. They normally rest and move with the oral surface downwards, or 
Jie on one side. The structure is usually radially symmetrical and predominantly penta- 
merous. The ambulacral system typically serves a locomotory function and is generally 
not food-gathering. The anua, when present, is usually on the aboral surface. The main 
nervous system is oral. 

This Subphylum comprises Echinoderms in which the theca or test, which may; 
sometimes be rigid, but sometimes only slightly calcified or flexible, is not attached to 
any substratum by any portion of its surface, but is usually placed with the oral surface 

downwards or in the direction of forward locomotion. The circumoesophageal water 
vascular ring may sometimes lose its connection with the exterior altogether. The podia 
may be either locomotor, respiratory or sensory in function. 

This Subphylum includes all the remaining four Classes of Echinoderms which 

comprise the vast majority of living Echinoderms and which are more advanced irf 

aeveral respects than the comparatively more primitive Crinoids and their allies included 
in the Subphylum Pelmatazoa. 
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CLASS HOLOTHUROIDEA. 

This Class comprises soft bodied Echinoderma normally elongated in the oro-anal or 
oral-aboral axis with a bilateral symmetry which has been secondarily attained. These 
animals usually lie on one side which may be differentiated from the side away from the 
substratum. The mouth is surrounded by a circlet of tentacles attached to the water 
vascular system. The integument is tough, leathery and coriaceous. The calcareous endo- 
skeleton may be entirely absent, but is usually represented by minute, almost microscopic, 
•picules or plates embedded in the body wall. The podia are in the form of locomctory 
tube feet, sometimes wanting. In addition to these, simple papillae may also be present. 
The podia usually lie along the five ambulacral areas, but may be spread over the entire 
surface. The gonads are not radially arranged and are composed of a single or paired tuft 
of tubules. 

There are about five hundred known species of Holothurians. They are popularly 
known as the sea cucumbers and are of sluggish habits, remaining sedentary for long 
periods. They are, in general, benthonic animals lying passively on the bottom of the 
sea. Some live on a rocky bottom, while others prefer a sandy bottom, where many specie* 
lie partly or wholly buried in the soft sand or mud. They have been known to man from 

ancient times and some of them are economically important as they are used in tha 

manufacture of trepang or beche-de-yner. 

ORDER DENDROCHIROTAE. 

This Order includes Holothurians with numerous podia, and is characterized by the 
presence of dendritic oral tentacres that are not provided with conspicuous ampullae. 
Oral retractors and respiratory trees are present. The podia are pesent either over the 
entire body or they may be confined to the ambulacra. The gonadial tubules are arranged 
in two tuft3, one on either Bide of the dorsal mesentery. 

The species of this Order represented in the Museum collection belong to three 
families, namely, Cucumariidae, Psolidae and Phyllophoridae, all of them being included 
in the Superfamily Dendrochirotae. 

These three families of the Superfamily Dendrochrotae are representee in the 
Museum Collection by species belonging to the following seven genera. It may be noted 
there that the members of the families Psolidae and Phyllophoridae were also formerly 
included in the family Cucumariidae. 

1. Genus Psolus (Family Psolidae). 

2. Genus Stolus (Family Cucumariidae). 

3. Genus Thy one (Family Cucumariiade). 

4. Genus Cucumaria (Family Cucumariidae). 

5. Genus Actinocucumis (Fhmily Cucumariidae). 

6 . Genus Pentacta (Cholochirus) (Family Cucumariidae). 

7. Genus Phyllophorus (or Orcula) (Family Phyllophoridae). 

The above general may be distinguished from one another with the aid of thal 
following key, which is more or less based on the key furnished by Dr. Gravely in hi* 
report on the Echinodermata of Krusadai Island (The Littoral Fauna of Krusadai Island, 
in the Gulf of Manaar, Bulletin oJ> the Madras Government Museum, Natural History/’ 
I, No. 1, 1927, pp. 165—166). 

1. Ambulacral appendages confined to a distinct ventral 

creeping sole .. .. .. .. .. Psolus, 

—Animal without a distinct creeping sole .. .. 2 

2. Pedicels scattered all over ihe body— .. .. 3 

—Pedicels more or less completely confined to the radii 5 . 
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4. 

Phyttoph/rm. 
olus. 

Tky one. 

6 . 

Actinvcucumis* 

Pentacta- 
( mmColochirns ). 

Cucumaria. 

According to the earlier classification, followed by The61, in his Challenger .Reports 
on Holothuroidea (“Bolothuroidea” II, Rep. Sci. Res. H.M.S. “Challenger”, Zoology* 
XIV, I860', all the above genera were included in the main family Dendrochirotae. but 
they were grouped under different subfamilies under Dendrochirotae as follows : 

The genera Cucumaria, Peniacta (= Colochirus) and Actinocucumis were included in 
subfamily I, Sticbopoda, the genus Psolus in subfamily II, Gastropoda, and the genera. 
Stolus, Thyone and Phylloyhorus (and the allied genus Orcula) in subfamily III* 
Sporadipoda. 

Since, however, according to the latest classification followed by Hyman in her volume! 
on Echinodermata (in the series on Invertebrata) and adopted in the present account, ther 
family Dendrochirotae has actually been split up into three families, namely, Cucuma- 
riidae, Psolidae and Phyllophoridae, and, according to this classification, the genera 
Cucumaria, Thyone, Stolus, Actinocucumis and Pantacta (= Colochirus) are grouped 
in the family Cucumariidae, the genus Psolus in the family Psolidae and the genusi 
Phyllophorous in the family Phyllophoridae, the family Cucumariidae of tins later 
classification roughly corresponds to the subfamily Stichopoda of the earlier -classifi¬ 
cation, the family Psolidae to the subfamily Gastropoda and the family Phyllophoridae 
to the Subfamily Sporodipoda of the earlier classification. 

In the following account, therefore, it has been considered deairable to mention the 
characters of the corresponding subfamilies of the older classification as well side by side 
with the characters of the corresponding newly established families of the later classifi¬ 
cation. 


3. Tentacles ten 

—Tentacles arranged in two crowns, twelve to sixteen 
in tho exterior and five to six in the interior 

4. Body wall thick and rigid; only buttons are presan. 

in the body wall and retractile tube feet 

—Body wall thin and flexible; both pedicels and tube 
feet are found scattered ov» r tho entire surface of 

the body .. .. .. 

5. Tentacles ten 

—Tentacles eighteen to tweir y 

6. Ambulacr&l appendages of two kinds, namely, pedicels und 

papillae, the latter often situa'ed on tops of warty proru¬ 
be rcnces 

—Ambulacral appendages #nly in the shape of pedicels 
forming one or two more rows along each ambulacrum. 


Superfamily DENDROCHIROTAE. 

The tentacles are dendriform. Retractor muscles are present. The mouthi and anu 9 
are at the opposite poles of the body. 


Family CUCUMARIIDAE. 

(Corresponds to the Subfamily 8TICHOPODA of th§ aarliar classification). 

The ambulacral appendages are in the shape of pedicels alone, or pedicels logothcr 
with papillae, the latter often placed on larger or smaller processess; they are mostly 
arranged in rows, on the dorBal as well as the ventral ambulacra; 4he mterambulacra are 
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mostly naked. The tantacles are ten in number, rarely eighteen, twenty or twenty-four 

The calcareous ring is composed of ten pieces, which usually are simple and devoid of 
prolongations posteriorly. 


Genus Cucumaria lilainville. 

The tentacles are ten in number, rarely of equal size, two ventral, commonly smaller. 

The ambulacral appendages are almost always in the form of pedicels forming one, two 
or more rows along each ambulacrum. The pedicels are seldom found also on the inter- 
ambulacra. Deposits are highly variable, very rarely in the shape of reticulate scales. 

Two species of this genus are represented in the Museum collection, namely, 
Cucumaria vonjungens Semper ar.d Cucumaria frauenfeldi Ludwig, both from Jhunban. 
The former is by far the commoner and better known of the two and may be distin¬ 
guished by its brownish colour in life while the latter is pale pink w'lh drak brown 
tentacles in life. 


Cucumaria conjungens Semper. 

Figure 4. 

Cucumaria conjuugem r, Semper, “Holothurien”, Reissn im. Archipel der 

Philipplnen (2)1 (Weisbnden), 1868, pp. 51 -52; 
pi. vi. fig. 5. pi. xiii, fig. 7; pi. xiv, f.g. 4. 

Cucumaria conjungens, Tbeel, ’’Hulothuridea”, P.^rt II Rep. Sc, Rea., H.M.S,. 

’’Challenger”, Zoology XIV, 1886 p. 112. 

Cucumaria conjungens, Pearson, It op or t on the fioiothurioidea collected by 

Professor Herdman at Ceylon, Ceylon Pearl Oyster 
Fisheries Report, pt. I, Supplementary Report, 
V, 1904, p. 191. 

Cucumaria conjungens , Gravely, Littoral Fauna of Krusadai Island in the Gulf of 

.Vfanaar, Hull. MadrA* Govt. Mus., Natural History 
(New Series), I, No. 1, 1927, p. 167. 

This is a small species of Holothurian, two specimens of which, collected at 

Pamban, are represented in the Museum collection. It was first described by Sempei 
from the Philippine Islands ( loc . eit.), and has since been recorded also from Ceylotf 

(Pearson, loc. ait.). 

The body is cylindrical, rounded or truncated anteriorly, and rather sharp and, 
tapered posteriorly. Both the interambulacra of the Tricium. bear numerous small tube 
feet, scattered in a rather irregular manner as in Thyone . The three interambulacra of 
the back (dorsum) are devoid of tube feet. The ventral pedices are numerous, irregularly 
dispersed over the ambulacra and interambulacra; the dorsal pedicels aro only confined to 
♦he ambulacra, where they form two or three rows. In the radii the tube feet are found 
in two to three not very regular rows, the tube feet being very small. Ten tentacles are 
present. Radial and interradial pieces of the calcareous ring are composed of several 
smaller parts, the former with two long, articulate posterior prolongations. 

The colour is uniformly brownish. 

Pearson (loc. ctt.), commenting on the single specimen from the Pearl Banks, Gulf! 
of Mannar, whch he had examined, states that the arrangement of the dorsal pedicels 
into three rows, as described by Sompe r in his original description, is not very clearly 
marked. The pedicels on the ventral surface are much more numerous than the dorsal 
pedicels and are irregularly scattered, and this conditions is also observed in the Pamban 
■pecimen represented in tha Museum collection. The body, fn the Pearl Bank specimen 4 
examined by Pearson, i3 stated to taper it both ends, being more pointed at the posterior 
end than at the anterior end 



The deposits consist of tables, resembling buttons, with an oval, knobbed disk, 
-perforated bv a few (about four) holes and with a very short spine with two points, 
According to the original description given by Semper ( loc. cit.). 

l)r. Gravely (loc. cit.), who subsequently examined the deposits in the Pamban 
•peciine’us states that the buttons are of two kinds. Those from the body wall are flat and 
roughly oval in shape, with knobbed margin. The centre of these buttons bears on one 
side a trilobed arch, each of the three lobes sometimes bearing a group of small teeth. 
The buttons from the pedicels are curved and more elongate. They consist of a diamond- 
shaped centre piece dilated at either end into a more or less circular end piece. They art 
without knobs and the central arch which is borne on the convex surface is less distinctly 
Sriiobed and more strongly toothed. 

In the Pamban specimens scattered pedicels are observed to occur on the two lateral 
interambulacra, as well as on the ventral pair, being indeed less general on the latter than 
on the former. But the mid-dorsal interambulacrum is entirely free from them. 

Recorded localities. —Theel (loc. cit.), records this species from Mariveles, Bay of 
Manila (2 to 3 fathoms). Semper (loc. oit.) f also cites this locality in his original account 
Pearson (loc at.), reports one specimen of thi* species from Pearl Banka, Gulf of Manaar 
(Length ; 14 mm.). Pearson states that this is recorded from Ceylon for the first time. 
Later it was recorded also from Pamban (Gravely, loc. cit.). 

Specimens in the collections. — A single small specimen collected from Pamban in 
1925 is represented in the Museum collection. It i s rather contracted, dull greyish brown 
in colour and with conspicuous, large, scattered, wart-ikes pedicels on the body disposed 
more o r less as noted above. -The body is more or less cylindrical, rounded or truncated 
Anteriorly and somewhat narrowed and tapered posteriorly. The tentacles are contracted. 

Measurements : Length : 14 mm. 

Width at tho middle of the body: 4 mm. 

Cocumaria franenleldl Ludwig. 

Fiqtjm 5. 

rtwnwivvi Jrauenfeldi sp., Semper. “Holothurien”, Reieen im Archipcl der 

Philippines (2), I (Weisbadon), 18*18, pi. xxxix, 
fig. 22. 

' frauenfeldi, Gnvoly, littoral Fauna ot Krusad&i Island, Bull. Madra* 

Govt. Museum, (Natural History), New Series, I, 

No. 1. 1927, p. 167. 

This species closely resembles Thyone mirabilis in external appearance. It is pale 
pink in colour, with dark brown tentacle*, during life. Its spicules are stout, curved, 
smooth rods, with slightly enlarged, perforce and dentate ends. These spicules are 
abundant in the surface layers of the body wall. Ludwig, in 1882, identified Semper’s 
Javanese specimen with the present ipecios (Cucumaria frttu4nfeldi) which is reported 
to be a common South African form, but had not been previously recorded from India or 
Ceylon. 

Recorded localities. —Java, South Africa, Pamban, Gulf of Manaa r (South India). 

Specimens in the collection. —A single specimen from Pamban (collected in 19*25), 
about 40 mm. long (whle living), is represented in the Museum collection. Dr. Gravely 
(loc. cit.) reports that it was pale pink in life, with dark brown tentacles, but the pre¬ 
served specimen in alcohol represented in the Museum collection is rather contracted 
and uniformly dull greyish brown 

Measurements : Length : 25 ram. 

Width at the middle : 14 mm. 


The body is covered with rough), wart-like pedicels all over and the tentacles are 

contracted. 


Genus Stolus Selenka. 

This genus closely resmbles the succeeding genus, Thyone (with which it has some¬ 
times been confused by early authors), but is readily distinguished from Thyoruz by ita 
thick and rigid body wall, and the presence of only buttons in the body wall and retrac¬ 
tile tube feet. Both these genera belong to the subfamily Thyoninae which, according ta 
Panning, is characterized l)v a calcareous line composed of a complex mosaic of minute 
pieces with long posterior proccsse.3. The tentacles are ten in number and the tube feet 
are not confined to the radii but scattered all over the surface of the body. 

A single species, Stolus buccalis (Stimpson), which is roferred to in the earlier 
Bulletin on the Littoral X’auna of Krusadai Island (Bull. Madras Government Museum. 
Natural History I, No. 1, 1927) by Dr. Gravely as Thyone sacellus and of which it is 

reported to be a synonym, is represented in the Museum colh?ction. 

However, since the name Thyone Melius no longer holds good [vide D. B. Janies, 
” Studies on Indian Echinoderms—2 : The Holthurian Stolus buccalis (Stimpson) with' 
Notes on its Systematic position”, Journal oj ; the Marine Biological Association of India>„ 
1966, VTII, No. 2, pp. 286-289] this species is described under the name Stolus buccalis, 

•(Stimpson), which is the currently accepted name, in the present account. 


Stolus buce&lis (Stimpson). 

Figttbe 6. 

Thyone buccalis, Stimpson, Descriptions of some now marine Invertebrates”,. 

Proceedings of th© Academy of Natural Sciences, 
Philadelphia, VII, (10), 1865, pp, 385-387. 

Thyone buccalis, Theel, “Report on the Holothurioidea”, II, Rep. Sci. Res. H.M.S. 

“Challenger”, Zoology, XIV, 1880, p. 136. 

Thyone buccalis, Clark, H.L., “Echiuuderoi Fauna of Australia, its composition 

and its origin” Carnegie Institute, Washington, 566, 1940, 
p. 401. 

-Stolus sacella, Selenka, Beitrage rur Anatomic und Systematik der Holothurien, 

Zeit f. wiss. Zool., XVII, 1867, p. 355. 

Stolus sacellus, Panning, V or such einer Neuordung derfamilie Cucumariidae 

(Holothurioidea, Dondrochriotae), Zool. Jb., 78, (4), p. 462. 

Stolus sacellus, Cherbonnier, G., Result at es Scieutifiques des Campagnes de la 

‘Calypso’ I, Campagne on Mer Rouge, 1955, p.°167. 

Thyone rtgida, Semper, Holothurien, Reiseii'm. Archipeldor Philippiucn (2)1, 

Weisbaden, 1868, p. 66. 

Thyone sacella, von Marenzeller,] Ver z. hot. Gos. Wien, 1881, p. 134. 

Thyone sacellus, Lamport, Die Seewalzen 1885, p. 154. 

Thyone sacellus, Lamport, “Gazella”, Holothurien, Zool. Jahrb., Bd. IV, p. 834. 

Thyone sacellus, Bel), Report on the Zoological Collections made in the Indo-Pacific 

Ocean during the Voyage of H. M- S. “Alert”, 1881-1882, 
British Museum, London, 1884, p. 149. 

.Stereoderma Murray *, Bell, Proo. Zool. Soc. London 1883, Part I, pp. 58 to 62. 
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Thycne sacella, Theel, “Report on the Holothurioidea”, II, Rep. Sci. Res. H.M.S. 

“Challenger”, Zoology, XIV, 1886, p. 138. 

Stereoderma Murrayi, Thedl, Ibid., p. 142. 

Thyone sacellus, Sluiter, “Holothurien”, Siboga-Expeditie, XLIV, 1901, (Livr. I, 

Leiden, 1904), p. 83. 

Thyone sacellus, Pearson, “Report on the Holothurioidea collected by Professor 

Herdman at Ceylon”, Ceylon Pearl Oyster Fisheries 
Roport, Part I, Supplementary Roport, V, 1904, p. 192, 
pi- i, figs. 9 and 10. 

Thy one sacellus, Ekman, Holothurioidea, Results of Dr. Mjoberg’s Swedish 

Scientific Expeditions to Australia (1910-1913), K. Svenska. 
Vetensk. Akad. Handl., 58 (6), 1918, p. 42. 

Thyone sacellus, Gravely, Littoral Fauna of Krusadai Island in the Gulf of 

Manaar, Bull. Madras Govt. Mus. Natural History (New 
Series), 1. No. 1, 1927, p. 166. 

Thyone sacellus, Gravely, ’’Shells and other Animal Remains of the Madras 

Beach”, Bull. Madras Government Museum, Natural 
History, (New Series), V, No. 1, 1941, p. 91. 

Thyone buccalis lourdesae, Domantay, “Littoral Holothurioidea of Hundred 

Islands and Vicinity, Lingayen Gulf, Luzon 
Island, Philippines”, Philippine Journal of 
Science, 89 (l), 1961, p. 101. 

Stolus buccalis, James, D.B., “Studies on Indian Echinoderms-2. The Holothurian 

Stolus buccalis (Stimpson), with notes on its jpstematie 
position”, Journal of the Marine Biological Association of 
India, VIII, (2), 1966, pp. 285-289. 

This species is represented in the Museum collection by several specimens from; 
Pamban, Bameswaram and Madras. Dr. F.H. Gravely, in his account o| the Echino-* 
dermata of Krusadai Island (lac. cit., p. 166) makes mention two specimens of this 
species from Pamban, a very small one from the Museum collection, and one, much 
larger, measuring about 70 mm. long from an older collection. Both are reported to bs 
white in colour in spirit, but the colour in life was not noted. However, Theel ( loc . cit., 
p. 143), states that Thyone sacellus is of a dark brown colour in life and has 4 polian 
veicies and 12 to 20 madreporic canals. 

The bodv is nearly cylindrical, strongly wrinkled, about 50 to 76 mm. long and 
ft to 8 mm. in diameter in the adult specimen. The podia are completely retractile, 
and are not densely arranged, as is generally found in the species of this genus< The 
tentacles are very small. The body is rendered rather stiff and rigid owing to the pre¬ 
sence of numerous calcareous bodies (buttons) in the integument or body wall ; hence 
the synonymous specific name, Thyone. rigida, is sometimes employed for this species. 
The calcareous ring is made up of ten pieces, which are in turn made up of many single 
segments. The radials are prolonged, and extend into two limbs or branches enclosed 

by radial vessels. 

As mentioned earlier, Theel (loc. cit., p. 143) reports that the colour of Thyone 
sacellus (which is a synonym for Stolus buccalis, in life is dark brown; Semper (loc. 
cit., p. 66) states that this species is brownish grey in colour during life, while Pearson 
(loc. cit.. p. 192) records that the colour of this species in spirit is light yellow, with 
irregular brown spots. It is probable that there is a certain amount of colour variation, 
among specimens of this species collected from different! geographical regions. 
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Pearson ( loc. cit., p. 192) reports that the pedicels in this species are irregularly 
scattered all over the body. They are very small and numerous, showing a regular 
arrangement in three double rows on the trivium. These rows are not contained to the 
extremities, but are confined to the middle of the body. 

The deposits consist of numerous, somewhat irregularly shaped, button-like bodies 
which are very much like those of Psolus complanatus but which have the central knobs 
hoizontally perforated at the base. Typically, these buttons consist of a plate with four 
holes arid a smaller half ring arising from the centre of the plate on each side at right 
•angles bus presenting the view of two half rings placed vertically to one another. In 
addition to these, Pearson (loc. cit.) reports numerous plates having more than four holes 
and having short spines on the surface (Pearson, loc. cit, pi. i, fig. 10), but such plates 
have not been found in the Pamban specimens in the Museum, colltction. 

However, Gravely (loc. cit., p. 166) reports that in the larger of the specimens 
contains! in the Museum collection, there are a number of more elongate, smooth, 
perforated plates which are somewhat variable and irregular in shape ; these plates bear 
a small piece at each end either irregularly perforate or dentate and separated by a 
constriction from a larger diamond-shaped middle piece with four perforations. In the 

.smaller specimens examined by him only buttons were noticed. 

Semper (loc. cit., p. 66) reports that the calcareous bodies of this species resemble 
greatly those of Thyone (Stolus) firmu Salenka, and he has consequently suggested that 
it might be quite possible that the two are one and the same species, especially in view 
of the fact that they have been collected in the same area. 

Bell (loc. cit., p. 61) described Stereoderma Murrayi as a new species based on at 
specimen from Karachi, butt iti afterwards turned out to be identical with Thyone sacellus. 

Bell refers to Stereoderma as a remarkably firm-bodied genus and describes Stereoderma 
Murrayi as a species with small, dark tentacles, extremely delicate retractors, very long 
and rerrow polian vesicles and with the oesophagus covered with calcareous plating much 
as in Thyone sacellus. The integument is reported to be very thick, and filled with 
strong-walled firm corpuscles. The skin is described as being white in, colour, and the 
double row of the suckers as being well developed only in the anterior third of the body, 
but better developed behind than in the middle. The calcareous ring is composed of 
numerous small plates and carries five long, slender prolongations posteriorly. The 
deposits consist of numerous, crowded, oval plates with uneven or undulated margin 
pierced with tour holes and provided with lower or higher elevations round margin; on 
the upper and under surfaces, a half ring, is placed so as to form together, a complete 
smaller ring, vertical in position to the plate itself. 

The above description of Stereoderma Murrayi is based on a single specimen from 
Karachi, about 30 mm. long and 11 mm. wide, of the same, or nearly the same, width 
along its whole extent. 

Thedl (loc. cit., p. 142) feels almost fully convinced of the identity of the two forms, 
Stereoderma Murrayi and Thyone sacellus which supposition is supported by the presence 
of the thick, hard peristome with its unusually shaped deposits, the characteristic cal¬ 
careous ring, etc. 

Some minor differences, however, exist : Stereoderma Murrayi is of a white colour, 
but this is possibly the result of fading in alcohol, with dark tentacles and has only one 
polian vesicle (madreporic canals being absent) ; whereas Thyone sacellus is of a dark 
brown colour, has four polian vesicles and twelve to twenty madreporic canals. 

D. B. James (loc. cit., 1966, pp. 285 - 289) records five specimens of this species, 
two at Bameswaram and three at Mandapam, in the Gulf of Manaar. He records and 
describes them under the name of Stolus bucealis (Stimpson) and states that it is this 
same species that had been recorded earlier by Dr. Gravely (loc. cit., 1927, 1941) under 



the name Thyone sacellus (SaltnkaJ and adds that since this latter name no longer holds 
good, this species ought to be correctly referred to as Stolus buccalu (Stimpson) which is 
stated to be a synonym of Thy one sacellus (Salenka). 

D. B. James ( loc. cit. 1966, p. 286) reports that tho colour of this species in lilc is 
light purple, but white in specimens preserved in alcohol. The tentacles are dark. The 
calcareous ring is described as being complex and composed of a number of pieces. 
Pour types of calcareous deposits are reported by James, as being present in different 
parts of the skin : (i) email rods with expanded ends, each end with a hole at the centre ; 
such rods are said to be present in the tentacles; (ii) large, oval buttons with twelve 
knobs and four holes, thickly packed throughout the body wall ; (iii) irregular thin 
buttons with four to many holes found both in the tentacles and the introvert ; (iv) large 
supporting plates found in tho tube feet. 

However, James doubts the specific identity of the species recorded as Thyone 
sacellus by Pearson {loc. cit.) f as none of the specimens examined by James himself or 
fcy t|.e other authors contained the numerous plates having short spines on the surface 
as described by Pearson. James therefore suggests that at present it seems be.*t to refer 
Thyone sacellus of Pearson as a doubtful synonym of Stolus buccalis till some specimens 
with similar spicules are collected and described. 

Recorded localities. —Bohol, Canal cf I.aping, 10 fathoms ; Japan Torres Strait, 
Aden, Zanzibar, Mozambique, East Coast of Africa, Karachi and Ceylon. Pearson \loc. 
cit. t p. 192), has recorded two specimens of this species, five miles off Negombo in 
Ceylon (12 to 20 fathoms) : Pamban. Rameswaram. Mand&pam, Gulf of Manaar. 

Specimens in the collection. — Specimens from Pamban Bridge, Rameawaram and 
Madras are represented in the Museum collection. Most of these specimens (preserved 
dn alcohol) are whitish, having lost their original colour, but the most recently collected 

specimen from Pamban Bridge, collected in September 1948, retains muen of the original 
purplish brown colour. 

(1) Pamban Bridge. —One specimen collected in September 1948. It is the most 
perfectly preserved specimen of this species in this collection and has *he tentacles and 
podia fairly well extended. It is also the most recently collected specimen of this species 

contained in the Museum collection. The specimen is rather dark brownish grey with 
a purplish tinge. The podia are arranged in more or less well defind longitudinal bands. 
The integument is tough and rigid. 

Measurements : Length : 62 mm. 

Width at the middle of the body : 18 mm. 

A small young specimen from Pamban, greyish white in colour and measuring 
16 inrn. in length ond 7 mm. in width is also represented in the collection. 

(*2) Madras. —Nine specimens—all strongly wrinkled and bearing transverse folds 
and faded almost into white or greyish white. The specimens are all very rigid and tough 
and most of them are badly contracted, but in one or two of them the tentacles are well 
expanded. The surface of the body is rough and presents a pitted appearance. Two 
of them are rather email, and are probably young specimens. 

Measurements : Largest specimen*: 

Length : 50 mm. 

Thickness of the body in the middle : 19 mm. 

Smallest specimen : 

Length : 28 mm. 

Thickness of the body in the middle 9 mm. 

The other specimens are intermediate in size between Wiese two extremes 
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(3) Pamban. —One large specimen, collected in 1925 and faded completely into a* 
creamy white colour. The tentacles are completely retracted and the surface of the 
body is not so strongly wrinkled as in the other Madras specimens, and presents a more 
or loss smooth appearance, being only faintly pitted. 

Measurements : Length : 64 mm. 

Width hi the middle : 20 mm. 

t4) liamesiraram. —One large specimen collected in 1924, smilar to the above, 
but somewhat more rusty brownish white. It is also not appreciably wrinkled and the. 
surface is smooth but more strongly and closely pitted in appearance. 

Measurements : Length : 55 mm. 

Width in the middle : 13 mm. 


Genus Thyone Oken, 1815; Semper. 1868. 

The tentacles ire ten in number, two ot them being ventral and smaller. The podia 
are distributed over the entire body surface without any definite relation to the ambulacra. 
The pedicels are more or less crowded all over the body ; very seldom an arrangement 
of the pedicels in definite rows along the ambulacra is discernable. 

This genus is readily distinguished from Cucwmana by the fact that while in Cucu- 
marin the podia are arranged in five ambulacral bands with little encroachment into the 
interambulacral areaa, in Thyone they are scattered over the entire surface of the body. 

A single »pecie3, Thyone mirabilis Ludwig, is represented in the Museum collection. 


Thyone mirabilis Ludwig. 

Fiqttke 7. 


Thyone. mirabilis , 
Thyone mirabilis, 
Thyone mirabilis, 
Thyone mirabilis, 

Thyone mirabilis , 

Thyone mirabilis, 

Thyone mirabilis, 


Ludwig, Beitrage, 1847, p. 17. 

Lamport, Dio Seewalzon, 1885, p. 162. 

Holothurien der Gazelle, Zool. Jahrb. IV, p. 835. 

Theel, Holothuridea, Part II, Rep. Sci. Res., H. M .S. 
“Challenger”, Zoology, XIV, 1886, p. 138. 

Koehler, Ecliinodermes des lies do la Sonde, Mem. Soc. Zool. 
de France, pi. viii, 1895, p. 378. 

Sluiter, “Holothurien”, Siboga Expedite, XLVI, 1901, (Livr. I, 
Leiden, 1904), p. 93, pi. i, fig. 4. 

Gravely, “Littoral Fauna of Krusadai Island in the Gulf of 
Mauaar”, Bull. Madras Govt. Mus. (Natural History) 
New Series, I, No. 1, 1927, p. 167. 


This species closely resembles Gucumaria frauenfeldi, being pale pink, with dark 
brown tentacles, during life. The body it slightly quadrangular, with a row of small 
warts along the dorsal ambulacra. The ventral pedicels are much more numerous than 
the dorsal ones. The anus is devoid of calcareous teeth. The calcareous ring is composed 
of ten simple pieces, the radial with a bifurcate prolongation posteriorly. 

The deposits consist of scattered tables, composed of a roundish perforated disk and 
a spire of two anastamosing rods. 

Tbe colour in life appears to be variable. According to Sluiter ( loc . cit., p. 93), the 
animal is, when alive, of the following colour : stomach region, golden red, the back 
tain* more brownish red, the tube feet and papillae stone red, with dark tips, and the 
tantcles dark violet. The distribution of the feet and the papillae as well as the wart- 
like elevations and also the 4—angled (quadrangular) form of the body are typically the 
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same aa those described by Ludwig and Lamport for the species Thyone mirabilis. How¬ 
ever, Sluiter (Joe. cit., p. 94) had never been able to find any calcareous deposits in his 
Siboga-Expedition specimens and this was presumably due to the preservation of the 
specimens in formation. Even the end plates in the podia n his specimens were absent. 
But even in well-preserved specimens, the calcareous deposits in this species (Thyone 
t.tirabUis) are very few and scattered. 

Recorded localities : Bowen (Ludwig); Port Denison (Bell); Although Dr. Gravety 
mentions Thyone nurabilis in the Bulletin on the Littoral Fauna of Krusadai Island 
(loc. cit., p. 167) he does not actually record it as having been found at Pambarf, But 
since a specimen of this species from Rameswaram, near Pamban, in the Gulf of Manaar, 
is now found in the Museum collection, Rameswaram, near Pamban, also has to be 
included in the list of its recorded localities. 

Specimens in the collection : A single specimen collected from Rameswaram, near 
Pamban, in the Gulf of Manaar, in 1924, is represented in the Museum collection. It 
is dark brownish, aomewhat contracted and wrinkled. The body is more or less quadr¬ 
angular in outline and the papillae appear to be closely crowded and scattered all over 
the body, the ventral papillae being much more numerous than the dorsal ones. The 
tentacles are fairly well extended although strongly twisted, The posterior end of the 
body is somewhat narrowed and tapered. 

Measurements : Length : 52 mm. 

Wdth at the middle 13 mm. 

Width near the posterior end : 5 mm. 

Height at the middle : 10 mm. 

Genus Actlnocucumls Ludwig. 

T! e tentacles are eighteen to twenty in number, unequal and irregularly disposed, 
the two ventral being always the smallest. The ambulacral appendages consist of pedi¬ 
cel and papillae, the former being arranged in several (four to six) rows along each 
ambulacrum and the latter very small. Scattered on the dorsal interambulacra and also 
among the pedicels on the dorsal ambulacra. 

A single species, Actinocucumis typica Ludwig, is represented in the Museum col¬ 
lect ion. 


Aotlnoeucnmls typlea Ludwig. 

Figubi 8. 

Actinocucumis diffieilis , Bell, Report on tho Zoological Collections made in the 

Indo-Pacific Ocean during the voyage of “H.M.S. 
Alert’*, 1881—1882, British Museum, London, 1884, 
pp. 148—149, pi. ix. fig. 6. 

Actinocucumis typica and A. dijficilis, Thoel, • Holothuridea”, Part II, Rop. Sci., 

Res.. H. M. S. Challenger, Zoo]. XIV, 

1886, p. 126. 

AcUnocoeumls typica, Sluiter, “Holothurion", Siboga-Expeditie, XLIV, 1201, 

(Livro. I, Loiden, 1904), p. 142. 

Actinocucumis typica , Gravely, “Littoral fauna of Krusadai Island in tho Gulf of 

Manaar", Bull. Madras Government Museum, 
Natural History, New Series, I, No. 1, 1027. p. 167. 

Five specimens of this species from Pamban, two of them old ones labelled 
“Actinocucumis dtfficdie ” and presumably collected by Thurston and identified by Bell 
were represented in the Museum collection originally, bnt now only two specimens are 
present in the collection. Dr. Gravely (loc. cit., p. 167) shires the same view as that 

257 — 1—6 
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of Thedl (loc. cii ., p. 125) with regard to the spccifio distinctness of Actinocucumis 
difjicilis and A. typica and states that it is doubtful whether the two could be separated 
as distinct species in view of the wide range of variablity of the many characters of 
this and the other Bpecies—a view that appears to have been accepted by Sluiter 
in his list of Holothuria recorded from the East Indian Archipelago and neighbouring 
seas, but not found during the Siboga Expedition, he mentions the latter species 
(A. typica) only (Sluiter, loc. cit., 1901, p. 142). 

The body is more or less pentagonal in section. During life, the specimens are 
brownish grey in colour. The specimens collected at Pamban attain a length of about 
70 mm. 

Bell {loc. cit., pp. 148-149) himself admits that he has had the greatest difficulty 
in confirming the specific distinctness of this form (i.e., Actinocucumis difjicilis) from 
the typical Actinocucumis tyjrica of Ludwig, and details the following as the difference* 
(as noted by him) by which Actinocucumis difjicilis could be distinguished from A. typica. 
The ambulacra! papillae on the dorsal surface are rare, and the sukers are not in more- 
than four row3 for each ray. There are also differences in the form of thie spicules. 

The retractors (in the typical form of Actinocucumis difjicilis) are inserted rather 
farther back, being found at about 24 mm. from the anterior end in a specimen 65 mm. 
long and at 22 mm. in another specimen examined by Bell, 70 mm. long; the genital 
tubes are shorter in A. typica, being not more than 15 mm. long in any specimen 
examined. The polian vesicles are also reported to be shorter, being only 7.5 mm. 
long in a specimen of 65 mm. length. The tentacles, which are not always twenty in 
number, sometimes seem to belong to an outer circle, and others to an inner circle on 
the disc. The colour of the specimens of A . difjicilis is said to be light brown in some 
oases and in others purplish grey. * 

But those are all minor differences falling well within the range of normal variation 
within a species and hence it is almost certain that the two species {A. difficilis and 
A. typica) are one and the same species, the minor differences noticed being apparently 
due to geographical variations. 

The deposits are very variable and Gravely {loc. cit., p. 168) reports that many 
of the spicules in the Pamban specimens in the Museum collection examined by him 
were apparently in an imperfectly developed condition. The simplest of these spicules 
are in the form of small and delicate smooth plates, more or less oval in shape, as 
a rule, with one or more small perforations at each end, and between them either 
a pair of elongate perforations side by side; or two rows of small punctures. These 
plates are not reported by Bell. There is another variety of spicules which are more 
abundant and more robust in appearance. These are the knobbed spicules shaped like 
the figure cf eight. In many of them, some of the knobs are united to form arches 
across the middle ine or sometimes longitudinally. The tables are also variable. Their 
basal plate curves slightly away from the spire; it is slender throughout, broadest 
in the middle, with one or two perforations, and again enlarged (thongh to a less 
fastens) at each end with one two small perforations. The spire is slender and conical, 
often more or less incomplete. When complete, the apex is solid, often with a trans¬ 
verse perforation and a few small tooth and the four upright bars are united by a 

•ingle cross piece near their base. When incomplete, the apex may be bifid or solid, or 
may be absent, leaving only the bases of the upright bars. 

The podia of the belly side are found in two clear rows which are separated from 
each other. On the back are found only ambulacral paillae. The two median tentacle** 
of tl o belly aide are smaller than the other eight. The anus hears calcareous teeth. 
The body wall is greatly thickened by the presence of an abundance of ossicles. 

Recorded localities. —Albany Island, Torres Straits. Quite recently, a specimen of 
this species has been recorded from Karachi. In south India this species has been- 
recorded from Pamban, in the Gulf of Manaar from where the specimens represented - 
it the Museum collection have been collected. 
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Specimens in the collection.— (i) Reference collection : Two fairly well preserved 
specimens, one larger and the other small and probably young, collected from Pamban, 
in 1925 are represented in the Museum’s Reference collection. The body is more 
or less pentagonal in outline, the rows of thick, conical pedicels being confined to the 
angles ui th* body (i.e., along each ambulacrum) through put their entire length. The 
tentacles are about twenty in number, and are fairly well extended in the present 
specimens. The colour of the specimens in spirit is dull greyish but the tentacles are 
.brownish white. The posterior end is somewhat narrowed in both specimens. 

Measurements : 

Larger specimen : Length : 60 mm. 

Width at the middle : 13 mm. 

Height at the middle : 10 mm. 

Smaller specimen : Length : 32 mm. 

Width at the middle : 8 mm. 

Height at the middle: 6 mm. 

(2) Gallery collection : One moderate-sized specimen faded almost in hi a dirty 
(greyish white, with the tentacles fairly well extended, is exhibited in the gallery. The 
tow 8 of suekered pipillae on the ambulacra are very distinct, the papillae being fairly 
■well expanded. There are about three to four rows of close-set papillae in each ambul¬ 
acra! ray. 

Measurements.: Length: 48 mm. 

Width at the middle : 9 mm. 

Height at the middle : 8 mm. 

Genus Pentacta Goldfuss. J 

(= Colochirus Troschel, 1846). 

The ventral surface is more or less flattened as a creeping sole bearing three bands 

of podia, and tho dorsal surface is warty or papillate. The thickened ends of the 

ambulacra form valves for the introvert and also usually for the anus. The tentacles 
-are ten in ijumber. two of them (ventral) smaller than the others. The anterior 
extremity of the body bears usually five valves. The amhulacral appendages are of 
-two kinds—pedicels and papillae, the latter situated on top of warts a few exeeptons, 
ences. The pedicels which are confined to the ventral surface are, with a few exceptions, 
placed on the three ambulacra, thus forming distinct longitudinal series. The most 
anterior and posterior portions of the ventral surface are devoid of pedicels which in 
these parts are replaced by papillae. Occasionally, papillae may also be found scattered 
over the ventral interambulacra. The papillae strictly belong to the dorsal surface, 
where they form rows along the ambulacra alone or are irregularly distributed all 
over that surface. The calcareous ring is composed of ten simple pieces, devoid of 
'posterior prolongations, the three ventral pieces being often narrower. The deposits 
•consist of larger or smaller reticulate scales, together with one or several kinds of 
-small bodies. 

The podia of the belly side are found in two clear rows which are separated from 
each other. On the back are found only ambulacral papillae. The two median tentacles 
of the belly side are smaller than the other eight. The anus bears calcaerous teeth.* 
The body wall is greatly thickened by the presence of an abundance of ossicles. 

This genus has been more familiarly known as Colochirus and is mentioned as such 
ir. all earlier literature. 

One species, Pentacta quadrangularis (= Colochirus quadrangular is) collected from 
Tuticorin, is represented in the Museum collection 
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Pentacti qnadran&ilarls (Lemon). 
Fiona*. 9. 


Jlolothuria 

Molothuria 

Holothuria 

<Colo6hirus 

<Colochirus 

{/olochiru* 

•Colochirtu 

Ualochinu 

'Colochirus 


quadrangular™, Lesson, Centur. Zoolog., 1830—32, p.90—91; pi. 81 > 

fig. I. 

quadrangularis, Jager do Holothur, 1833, p. 22. 
quadrangularis, Brandt., Prodromus, 1835, p. 51. 

quadrangular™, Solenka, Nachtrag su den Beltragen, etc., 1868, 

p. 112 (part). 

quadrangular^, Semper, Holofchnrien, Naphfcrage, 1868, p. 239. 
quadrangularis, Semper, Roisea im Archipel. der Philippinan, 1868, 

p. 60, p. 271. 

coenJe%M, Semper, ibid., p. 69. 

quadrangularis, The#, “Holothuridea”, Part II, Rep, Soi. Res., 
“H. M. S. Challenger”, Zoology, XIV, 1886, p. 120. 
quadrangularis, Pearson, Report on the Holothurioidea, collected by 

Professor Herdman at Ceylon, Ceylon Pearl 
Oyster Fisheries Report, Parti, Supplementary 
Report, V, 1904, p. 196; pi. U, fig. 21. 


This if a widely distributed species and has been recorded from the Philippines, 
East Africa, Australia, East Indies and Ceylon. The Museum specimen of this species 
from Tuticorin is perhaps the first record of this species from the Indian Coast. 


The body is stumpy and quadrangular. The dorsal ambulacral appendages are very 
large, placed along the four angles of the body; four to six rows of pedicels are present 
in each central ambulacrum. The interambulacral spaces are free of papillae and are* 
very smooth. In the three ambulacrals of the ventral side are found four to six tube 
feet along the entire width of the body. The two lateral ambulacra have, excluding 
these, another row of ambulaocal papillae. The papillae of the dorsal side are very high 
and Semper (foe. cit., p. 69) records that in a specimen 180 to 200 mm. long, the* 
papillae were about 15 mm. long. Ten extraordinarily strongly branched tentacles are 
present, the two median ventral ones of which being very much smaller. 

The colour of the animal in life is reported to be greatly variable, being -sometimes 
dark blue, sometimes red and sometimes green. Very rarely the colour is completely 
brownish or reddish. /The tentacles are speckled with bright red and green. The under 
aide is uniformly bright brownish in colour. The .specimens from greater depths ere 
reported to be much darker in colour than those from the shore or shallow waters. In 
the calcraeous ring, the three mddle ventral segments are strikingly different from the 
rest. Pearson (loc. cit., p. 196), records the colour of the specimens in spirit ag 
yellow and dark brown, with a very faint tinge of violet. 

The deposits consist of scales, reticulate spheres and cups, and mall plates with four 
larger and some smaller holes, and with spines on one end. 

The# (loc. cit., p. 120), records one specimen 150 mm. long from Hong Kong and 
describes its colour as being yellowish or gleyish white, with some traces) of a violet otf 
bluish tone here and there, indicating the true colour of the living animal. The body irf 
quadrangular, with the mouth bent upwards and closed by five ridges or protuherences 
provided with processes. The anus is dorsal, surrounded by five distinct teeth. A simple 
or alternating (row of rather large, conical processes occurs on each of the four angles, 
each row or angle having from twelve to sixteen such processes. The processes are said 
to reach 15 mm. in length in the specimen from Hong Kong recorded by The#. The 

pedicels arc reported to be fi*e to seven in hrAadth in each vniral ambulacrum. 

Another specimen (recorded by The#,)75 mm. long, obtained in the Gulf of Siam, 
is reported to hare a brown colour, and only three to four pedicels in breadth in each 
series. 
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A third specimen from Australis woorded by Ttoll, is reported to be peculiar in that 

the left dorsal interambulacrum carries three protuberences and the odd interaxnbulacrum 
one. 

I’eareon ( loc . at., p. 196) records tour specimens from Booth of Adam's Bridge, 
Ceylon. Thfeir lengths are recorded as 76 mm., 60 mm., 80 mm. and 40 mm., respeo* 
tively. These specimens are said to agree well with the typical description of TheeL 
Pearson records this colour in spirit as yellow and dark brown with a very faint tinge 

•of violet. 

Pearson also describes a closely related variety, namely, Colochirus quadrangular is 
•var. mollis nov., (loc. cit., pi. ii, fie. 31), based on one specimen from south of Theoni 
kodi, Adam's Bridge, 8J fathoma deep. The length of the specimen is reported to ba 
100 moi. 

This differs from Colochirus quudrantivloria s. str. in the texture of the body wall., 
Instead of being very hard, thick and rough, as in Colochirua quodrangularis s. str. tha 
skin in the variety mollis is soft, thin and comparatively smooth. Although this 
specimen is larger than any of those of Colochirus quadrangularis in the collection 
examined by Pearsou, yet the papillae at the four angles of the body are much smaller* 
•comparatively. 

The colour of the animal is also reported different from of the Ceylon specimen* 
cf Colochirus qunaranguUiris. 

The following is the account of the colour of the living animal, ag noted by Prof —sett 

Herdmau :— 

“ Colour of the body a uniform orange slightly mottled with a paler tint. The 
crown of tentacles are mottled yellow on a dark brown ground. The region between tfce five 
valves at the base of the tentacles is white Plate ii, figure 21 in Pearson’s Monograph 
is from a drawing in Professor Herdman's notes showing the living animal with »he 
tentacles expanded. 

Pearson feels that if is advisable to treat this specimen as a new variety of Colochirus 
quadrangularis with which it agrees in other characters. 

Recorded localises. —Bohol (Semper) (?), Africa and Australia (8emper); Sumatra 
and Macassar (Ludwig) ; Offack in Waigou Island ; Philippines; East Indies and 
Ceylon. In the Madras Museum collection there is a single specimen of this species from 
Tuticorin on the East Coast of India, which is thus a new record for this specie-?, extend-* 
ing its range of distribution to the East Coast of India also. 

In Ceylon, it has been recorded by Pearosn from South of Adam’s Bridge. 

Speotmens m the collection .—A single specimen from Tuticorin, South India, it 
represented in tfce Museum collection. The specimen is thick, stumpy and quadrangular 
and more or less squarish in section. Thtf ventral aide is flattened and bears the three 
ambuiacrals which are clearly marked each carrying about four to six rows of tubs feet 
(podia) which are all contracted in the present specimen, their presence being indicated 
only by pits on the surface. The papillae on the dorsal ambulacral appendages are large, 
thick and stumpy, conical processes and are placed roughly along the four angles of the 
boiv. The interambulacral spaces are free of papillae and are smooth. The anterior 
end'of the body is slightly narrower thin the hind end and the tentacles ire all badly 
•contracted in the present specimen. The specimen is hard and rigid, the integument 
herng thick, leathery and rigid. The colour of the specimen in alcohol is a uniform 
■-dull, dirty greyish whits. 

Measurements; 

Length: 66 mm. 

Width of the body in the middle : 23 mm. 

Height of the body in the middle : 20 mm. 
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n * ' Family PSOLIDAE. : 

(= Sub-family GASTROPODA of tho earlier classification) 

The ambulacral appendages are in the shape of pedicels alone, arranged in distinct 
rows on the flat, discoidal, sole-ike ventral surface. The convex dorsal surface is naked, 
mostly covered with large scales. The tentacles are ten in number, exceptionally fifteen, 
nearly equal, but the two midventral ones may be reduced in size. The calcareous ring 
is composed of ten simple pieces not prolonged posteriorly. 

... The ventral surface is developed as a thin-walled creeping sole with scanty podia 
along its periphery and in seine species also along the mid-ventral radius ; whereai 
*he- arched dorsal surface is covered with calcareous scales that encroach on the intro¬ 
vert and the anal elevation. The members of this family are often red, orange or 
pink in colour.. 

Genus Psolus Oken. 

This is the main genus of the family Psolidae. In this genus the podia are absent 
on the dorsal side. In some species there are five value-like scales that serve to close 
over the infrovert and the anus. The characters of the family Psolidao mentioned above 
are applicable to the genua Psclus as well. 

A single species, Psolus complanatus Semper, is represented in the Museum collec¬ 
tion, by speimens collected from Pamban in the Gulf of Manaar. 

Psolus complanatus Sempor. 

FIGURE 10 

Semper “Holothurien ” Reison im Arcbipel der Philippinen 
(2) 1 (Weisbadan), 1868, pp. 61—62 pi. xiii, figs, 
19a~b. 

Thee!, VHolothuridea’’ Pert II, Rep. Sc;. Res. “H.M.S. 
Challenger” Zoology, XIV, 1816, pp. 127-128. 

Gravely, “Littoral Fauna of Krusadui Island, in the Gulf 
Manaar” Bull. Madras Government Museum 
(Natural History) New Series, I, No. I, 1027, 
p. 166. 

The body is very flattened anti depressed. There are about four to six rows 
of pedicels arranged in tho width of the body along tho lateral ambulacrals; in the middle 
one (i.e., the odd series) there are only two or three complete rows. Across the whole 
width of the body on the dorsal surface, there are about fourteen to sixteen scales or 
plates, and between tho mouth and the anus, ten to twelve larger and several smaller 
scales are found. These calcareous plates or scales are slightly granulated. The colour* 
of the typical specimens of thi§ species is reported to be uniformly grey. 

The calcareous ring is made up of ten pieces which are abruptly truncated at the 
hind end; the interradials are stout and pointed anteriorly and the radials are loi-ger 

and deeply cleft in the middle. Through this slit, the water vascular vessels and the 

nerves enter. 

The deposits in the sole consist of rather symmertical oval buttons with about fouij 
holes and rather large knobs round the uneven margin, and with a large central knob. 
In addition to these, there are smaller, asymmetrical, knobbed, irregularly perforated 

bodies with the margin uneven and dentate. 

Gravely ( loc . cit., p. 166), referring to the littoral TTolothurians recorded from! 
Pamban, reports that a single specimen of this little Holothurian, mottled dark greyish' 
in colour above, whitish on the sole, and with upwardly directed * anterior and posterior* 


Psolus complonahcs, 

Ptolus complanatus , 
Psolus complanatus, 
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ends, was found at Pamban. This specimen is represented in the Museum collection. 
It differs from the type specimen described by Semper from the Philippine Islands by 
its less uniform colour, but agrees closely in the nature of the spicules. The spicules in 
this specimen (examined by Dr. Gravely) were mostly thick, oval buttons, with four 
perforations, ten marginal knobs, and a larger central knob on each of the two surfaces. 
Some of the buttons are reported to be more elongate, with more numerous perforations 
and knobs. 

Dr. Gravely reports that in addition to these, there are also thinner, saucer-shaped 
perforated plates, with dentate margin, as well as the large plates of the dorsal surface. 
The saucer-shaped plates of the Pamban specimen are said to differ from the correspond¬ 
ing plates of Semper’s specimen in being without knobs and having a more evenly 

dentate margin. 

Recorded localities. —Zamboanga; Pamban,.Gulf of Manaar. 

Specimens in the collection .—A Bingle small specimen collected from Pamban in 
1920 is represented in the Museum collection. It is of a rather mottled dark greyish 
colour and is somewhat badly contracted. The flattened ventral sole is paler and lighter 
greyish in colour. The rows of pedicels and the scales across the width of the body 
on the dorsal surface are clearly seen in the present specimen. The tentacles, ten in 
number, are fairly well extended. 

Measurements : Length : 14 mm. 

Width of body at the middle: 6 mm. 

Family PHYLLOPHORIDAE. 

This is the third and last of the families included under the Order Denodrochirotae, 
and is distinguished by the more numerous tentacles, usually fifteen to thirty in number, 
which are of two sizes or of intergrading sizes, more or less ararnged in two circlets. 
The podia may be limited to the ambulacra, or may also extend to the interambulacral 
areas. 


Genus Phyllophorus Grube. 

This is the main genus of the Family and the members of this genus bea r up to 
twenty tentacles of varying sizes and scattered podia. The tentacles are arranged so aa 
to form two crowns, twelve to sixteen in the exterior and five to six in the interior* 
The ambulacral appendages are almost without exception in the shape of pedicels, 

irregularly distributed all over the body. This genus is confined to tropical and sub¬ 
tropical waters. 

A single species, rather doubtfully identified as Phyllophorus dubia (Bedford) is 
represented in the Museum collection by a single specimen collected from Shiogla 
Island in the Gulf of Manaar. 


Phyllophorus dubla (Bedford). 
figube. 11. 

Orcula {Phyllophorus) dubta, Bedford, in Willey’s Zoological Results 1899, 

p. 144, pi. xvii, fig. 4. 

Orcula tenera, Ludwig, Arb. au«. d. zool. zoot. Inst, in Wurzu., II, 1875- 

p. 95. 

Orcula tenera and Phyllophorus brocki , Ludwig, Zool. Jahrb fiystomatik, III, 1888. 

pp. 812—814; pi. xxx, fig. 20. 

Phyllophorus bedoti, Koehler, R., Rev. Suisso de Zool., Ill, 1895, p. 278, fig. 2. 
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Phyllophorus brocki , Sluiter, “Holothurien**, Siboga-Expedltie, XLIV, 1901 r 

(Livr. I, Lieden, 1904), p. 111. 

Phyllophorus 8p., Gravely, “Littoral Fauna of Krusadai Island in tho Gulf of 

Mauaar", Bull. Madras Government Museum, Natural 
History, (New Series), I, No. 1, 1927, p. 166. 

Bedford ( loc. cit. % p. 144) has recorded this species from Loyalty Islands (Lifu), 
bat a specimen collected from Shingle Island near Pamban in the Golf of Manaar and 
contained in the collection of the Madras Government Museum, referred to by l)r.- 
Gravely (Joe. cit., p. 166), appears to be identical with this species. 

Bedford (loc. cit., p. 144) states that he has recorded one specimen from Lifu,; 
Cpyatly Islands, 10.5 cm. long. Owing to the complete contraction of the tentacles, 
their arrangement could not made out properly, but they appeared to be about fifteen in 
number. 

The only deposits that Bedford could find other than the end plates of the tube feet 
are : (1) Hirselpatchen : these are minute, crenulated nodules like millet seeds similar 
to those described by Ludwig in Phyllophorus brocki (Sluiter, lof. cit., p. Ill), and seen 
in a number of Holothurians, and (2) Occasional, needle-shaped spicules of various sizes 
pointed at each end and often somewhat curved; both kinds are infrequent, th© 
v Hirseplatchen ” occurriug loosely aggregated together. The calcareous ring has 
posterior bifurcate projections made up of a number of pieces on both radialia and inter- 
radialia, although only those attached to the former separate t© form a definite arch as 
in Phyllophorus bedoti Koehler and Orcula tenera Ludwig. 

Gravely (loc. cit., p. 166), referring t© the single specimen from Shingle Island 

contained in th© Museum collection, reportg that it is a little longer and much stouter 

than the Pamb3n specimens of Thyone sacellus (= Stolus buccalis). The deposits 
consist of rather few needle-shaped spicules, mostly pointed at each end and often 
slightly curved, and the shape and disposition of these spicules suggest that it may 

prove allied to or even identical with Orcula (Phyllophorus) dubia which Bedford (loc. 
cit., 1899, p. 144, pi. xviii, fig. 4) had described from Lifu, Loyalty Islands. The 
specimen is of a dark purplish brown colour above, paler beneath. The tentacles ot 
the inner ring are much smaller than those of the outer. Referring to the deposits, 
Pr. Gravely reports that in rare cases one end of a spicule is knobbed (like the head of 
a pin) or provided with three recurved teeth, but since all the spicules of the latter type 
examined by him appear to have been broken ones, it was not clear what the oilier end 
mold have appeared like. These spicules and many others in the specimen examined 
appeared to have a hollow axis. 

Recorded localities : Lifu, Loyalty Islands and Shingle Island, near Pamban, in? 
•be Gulf of Manaar. 

Specimens in the collection. —A single Bpcimen labelled as “ Phyllophorus sp. ** 
collected from Shingle Island in the Gulf of Manaar, is respresented in the Museum 
Collection. The specimen is dark brown in colour, with numerous pedicels scittered 
Irregularly all over the surface of the body. The tentacles are extended fairly well and 
are disposed in two circles, those n the inner circle being mucr smaller than those in 
the outer. The specimen had been dissected longitudinally for studying iht disposition*, 
of the internal organs. The integument is thick and leathery. 

Measurements : Length ; 42 mm. 

Theel, Width of body at the middle : 16 mm. 

ORDER ASPIDOCHIROTA 
(ACTINOPODA) 

In this order, the tentacles are of the peltate type and usually numerous (fifteen 
thirty, mostly twenty). Pharyngeal retractors are wanting and the radial longitudinal 
muscle bands are generally divided in two by a median connective tissue attachment 
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along the ambulacrum. The body bears numerous podia, including both locomotory and 
papillate types. There is a pair of well developed respiratory trees and the large intestina 
jis attached to the right ventral interradius AB. The radial canals supply branches to 
the* tentacles and podia. 

Of the three families included in this Order, only two namely, the Holothuriidae and 
the Stichopodidae are represented in the Museum collection and contain mostly littoral 
species, while the third family, the Synallactidae, includes typically deep water forma 
and is not represented in the Museum collection. 

Family HOLOTHURIIDAE 

The Holothuriidae are mostly large, warty sea cucumbers, common in tropical and 
subtropical waters, especially in the Indo-Pacific Region. Typically, the ventral sido 
5s developed into a creeping sole, bearing locomotory podia with suckers at theii tips. 
(The podia are arranged in three bands or are disposed without any definite arrangement, 
whereas the dorsal surface s warty or papillate. In this family there is but one tuft of 
gonadial tubules, attached to the left side of the dorsal mesentery. The ret© mirabil© 
of the dorsal vessel reaches a high degree of development in this family, forming lacunar 
Softs along the whole length of the ascending small intestine and involving the left 
respiratory tree. Cuverian tubules are present in some species of the family. The ten¬ 
tacular ampullae are very long and slender encircling the aquirpharyngeal bulb. 

The principal genus of the family is Holothuria and this is represented in the 
Museum collection by seven species, all of them Laving been collected from the Pamban 

area in the Gulf of Manaar. 


Genus Holothuria Linne. 

The tentacles are normally twenty jn number, exceptionally more or less than twenty. 
The ambulacral appendages consist of pedicels alone or papillae alone, or both papillae 
and pedicels, the former being placed on the dorsal surface and the latter on the ventral. 
These ventral pedicels are seldom arranged in longitudinal series. A single bundle of 
genital tubes is present, situated on the left side of the dorsal mesentery. The anus ia 
devoid of calcareous teeth, but sometimes stellate. G-shaped deposits are absent. 

Over 100 species of this genus are known, to occur. They are mostly elongated forma 
of dull colouration, varying from white, cream and grey to brown and black. 

Seven species of Holothuria are represented in the Museum collection, mostly col¬ 
lected from areas around Krusadai Island, Pamban, Rameswaram and neighbouring areas 
jn the Gulf of Mannar and from Tuticorin. They may be distinguished from one another 
as follows. The colours mentioned in the key denote the colours of the living animals cr 
of freshly preserved specimens :— 

1. Colour of the specimens dark purplish brown, almost black; 
specimens attaining a large size, often a foot or even more 

in lengtn .., ... ... ... ... ... H. atra . 

—Colour of the specimens not blackish or dark purplish 
brown, often much lighter and paler and sometimes varieagted 
with transversee bands 

2. Specimens arge and often very bulky and thick, being some¬ 

times nearly a foot in length and almost three or four inches in 
diameter; colour of the specimens varying from greysh or 
greenish grey to almost black and variegated with numerous 
transverse paler or yellow streaks ... ... ... H. scabra. 

—Specimens much smaller and more slenderly built; colour 
and pattern of colouration not as above; often paler and more 
browifish and not conspicuously variegated with transverse 
streaks . .. 3 
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8. Colour in life auburn on the dorsal surface with some large 
spots or bacds of yellowish white colour and yellowish white 
on the ventral surface; colour in spirit dark brown with a 
violet tinge on the ventral surface, and lighter on the dorsal 
surface. Ambulacral appendages in the form of cylindrical 
pedicels scattered all over the body ... ... ... H. marmorata. 

—Colour not as above, usually darker on the dorsal side and 
paler on the ventral side; as a rule more brownish, either dark 
brownish or pale brown, greyish or maroon . 4 

4. Colour of the living specimens usually dark brownish, or 
sometimes reddish brown, or reddish chestnut, with the 
ventral surface paler and more light-coloured than the dorsal 
surface. Ventral pedicels more numerous than the dorsal 

papillae . 5 

—Colour of the living specimens not as above, either pale 
brown or light grey, with somewhat indistinct white spots, or 
varying from greyish white to maroon 

5. Dorsal processes in the form of wart-like pedicels. Spicules 
are characteristically in the form of roughened, rod-shaped or 
spindle-shaped bodies somewhat resembling those of Alcyonaria H. fubrica . 

—Body more or loss markedly cylindrical and tapering equally 

towards each extremity. Mouth surrounded by a crown of 
papillae. Spicules in the form of buttons without processes and 
mostly with three pairs of perforations and small tables similar 
to those of H. atra. Specimens of a dark brownish colour, but 
of a more yellowish tint than that of H. lubrica. ... H . monacaria. 

6. Dorsal ambulacral appendages of two kinds, namely, papillae, 
with a conical form devoid of sucking discs, and pedicells 
which are cylindrical, and provided with small sucking discs. 

Colour varying from greyish white or pale brown to maroon or 
dark brown, the pedicels having a more reddish colour than 

the general ground colour ... ... ... H. vagabunda . 

—Body somewhat small and slender; specimens of this r'.pecie9 

usually live *n cavities in dead coral: dorsal ambulacral appen¬ 
dages not differentiated as above, Colour pale brown or light 
greyish brown with somewhat indistinct white spots especially 
along each dorsal ambulacrum ... ... ... ... H . pardalit. 


Holothuria atra Jager. 
figure 12. 

U l th'ir'a (Subspruis Mlcrothzle) afjinis , Brandt, 1835. 

H l th'ir'a a^a. S tlonka, Z. f. w. z., 17, 1807, p. 327, pi xviii, figs. 52 and 53, 

Holothuria atra, S unpn*, Refeen im Archipel d'T Philip pmen, 2, Th*, 1 Band, 

IS38, pp. 88 and 230, pi. xxvi. 

H'dc'tliur'a at'-n, T m4l, Challenger Roports, Holothuridea, 1880, pp. 181 and 

213—214; pi. viifig. 4. 

Holothuria at>-a. K »ohler, R., Catalogue raHonne des E^hmoiermes reoueilles 

n\f 3d Korotne vaux iles de la Snide, Mem. Soo. Zool. 
France, 1895, p. 382. 

Holothuria atra , VVhitelegge, Tho Eohinodcrms of Funa- futi Mem* Austral. Mu*s 

III, 1899, p. 101. 
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Lamport, Die von Dr. Stuhlmann in der Jahren 1888 and 1889 an' 
der Otkute, Africas gcsammelten Holothuriens Mitt. Mub., 
Hamburg, XIII, 189(5, p. 60. 

Bedford, Report on tho Holothuriant collected by M. J. Stanley 
Gardiner fts Funafuti and Rotuma, Proc. Zool.Soc. London, 
189$, p. 839. 

Ludwig, Echinoderaien des Sansibargebietcs (Abli. Senckenber . 
Ges. XXI, 1899, p. 659. 

Bedford, Holothurians, Willey’s Zoological Results, Part II, 1899 
p. 147. 

Clark, Synopses of North American Invertebrates, XV, The 
Hololhuroidea, American Natural., XXXV, 1901, pp, 485 
and 495. 

Sluiter, “Holothurien”, Sibcga-Expedi. tie, XL1V, 1901, (Livr. I, 
Leiden 1904), p. 8. 

Clark, Echinodermata: Papers from the Hopkin Stanford 
Galapagos Expedi tion, 1898—1899, XII, Proc. Washington 
Acad., IV, 1902, p. 530. 

Voeltzkow, Die von Alda bra bis. jetzt bekannte Flora and 
Fauna, Abh. Senckenberg. Ges., XXVI, 1902, p. 565. 

Whitelegge, The Crustacea and Echinoderma in: Note on the 
Zoology of Pa on op a or Ocean Island and Nauru ot 
Pleasant Island Gilbert Group, Rec. Austral. Mus., V, 
1903, p. 13. 

Pearson, Report on tho Holothurioidea collected by Professor 
Herdman at Ceylon, Ceylon Pearl Oyster Fisheries Report, 
Part I, Supplementary Report, V, 1904, pp. Jo 2—2. 

Koehler and Vanay, “Hoi othuries recueilles par 1’ vosiigator 
dans 1, Ocean Indien”, Calcutta, II, l t p. 5. n 

Gravely, Littoral Fauna of Krusadai Island, Bull. Madras 
Government Museum, I, No. 1, 1927, p. 164. 


Thi9 is a common and widely distributed littoral species of Holothurian and is 
extremely well represented in the Indo-Pacific Region. Around Krusadai Island in the 
Gulf of Mannar, it is very common in the lagoon on ht© South side of Krusadai Island. 
Living specimens of this species are generally found in fairly large numbers on the surface 
of the sandy ground in shallow water. They are dark purplish brown or almost blackish 

during life and attain a length of over twclvo inches. 

Th^dJ, (loc. cit., pp. 218-214) records this species from Amboina and Fiji Islands in 
hi* “Challenger” Reports. The specimens collected at these localities are reported to bo 
about 180 mm. When fully extended, they must have been much larger. The dorsal 
papillae are much more scattered than the ventral pedicels and do not exceed them in 
size. 

Pearson (loc. tit. . p. 202) reports seven specimens of this species, most of them being 
very much contracted. The specimens examined by him were found at various localities 
around Ceylon—in the Gulf of Mannar, at Trincomalee and at Galle, and also at Pearl 
Banks off Aripa. Pearson reports that the colour of the specimens of this species in alcohol 
is dark brown on the dorsal surface and lighter on the ventral; Professor Herdman*® 
notes mepiion that at least some of the specimens when alive were quite black above, 
bnt of a pink colour below. But those represented in the Madras Museum collection* 
Collected from Krusadai Island in the Gulf of Mannar appear to be almost uniformly 
blackish or very dark purplish brown. The dorsal pappillae are smaller than the ventral 
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.pedicels. Pearson reports tfc%t since Cuverian organs were absent in t^e qpeeiipens 
-examined by him, it is quite probable that this species does not possess Cuverian organs. 
Pearson also reports the presence of twenty tentacular ampullae in each of his specimens. 
*The left respiratory tree in this species is much larger than the right, the former extending 
to the extreme anterior end of the body. 

Semper ( loc . cii., p. 88) reports that in the localities from which his specimens of 
this species were collected, (Philippines, Samoa Islands, etc.,), they were found living 
together gregariously in the sandy areas of the coral reefs and were so completely covered 
with sand particles that it was difficult to detect their presence in their sandy environ¬ 
ment. Many .jpecimens collected from the Krusadai Island area in the Gulf of M ar 

were also found similarly coated with sand paticles though to a much less extent. 

The deposits consist of small, incomplete buttons, and small tables with a small 
perforation in the smooth-edged disc at the base of each rod of the spire; this perforation 
n.ay sometimes he absent. The rods are joined by one tire of cross pieces below the ter¬ 
minal ring, and each bearing at the apex one vertical and two outwardly directed teeth. 

Theel, loc. it., pp. 213-214) reporting on the Challenger specimens, records that 
the small discs of the tables are either smooth on the margin or provided with spines, and 
that fenestrated, often symmetrically bilateral plates are to be found close to the welt 
developed terminal plate of the pedicels. The papillae contain slightly curved, smooth 
or spinuous rods, mostly with the enlarged ends fenestrated or branched. The terminal 
plates of the dorsal papillao are very rudimentary. 

+ 

Pearson (loc. cit., p. 202), referring to the specimens from Ceylon, reports that the 
discs of the tables are smooth and have no peripheral perforations. 

Recorded localities : This is a widely distributed species in the Indo-Pacific Region 

and has been recorded from various around Ceylon and in the Gulf of Mannar, at 
Tjrncoraalee and at Galle. In Ceylon, it has also been recorded from the Pearl Banks, 
off Aripu. Resides, this species has been recorded from Amboina, Fiji Islands, Philip¬ 
pines, Samac Islands, Viti Islands, Andaman Islands, Flat Island, Coa3fc of Arrakan and 
from Krusadai Island near Pamban in the Gulf of Mannar. 

Specimens in the collection: 

Reference Collection : 

(1) One specimen : Locality : Rameswaram. The specimen was black in life, 
-hut the preserved specimen in alcohol is bleached dirty pale brown and transversery 

wrinkled. The tentacles are retracted. 

Measurements : Length of the body : 176 mm. 

Width of the body at the middle : 56 mm. 

(2) Three fairly large specimens collected in 1925. Locality : Krusadai Island. 

The specimens are dark brownish in colour. In one of them, the tentacles are 

fairly well extended, but in the other two they are somewhat contracted. The ventral 
pedicels are much more numerous and crowded and closely set and larger than the dorsal 
papillae which are fewer and more widely scattered. The three specimens are almost of 
the. same size. 

Measurements (of the largest specimen): 

Length of the body : 300 mm. (1 foot). 

Width of the body at the middle : 68 mm. 

(3) One specimen, collected in September, 1943. Locality : Krusadai Island, Gulf 
•of Mannar. 

The specimen is dark brown, with a slightly purplish tinge. The tentacles ^jre 
aljnost) completely retracted. The numerous closely crowded yentyal pedicels , a*e well 
qpen. 



Measurements: Length of the body: 170 mm. 

Width of the body at the middle : 52 mm. 

Gallery Collection:. 

(4) One specimen : Locality : Krusadai Island, Gulf of Manaar. 

The specimen is almost completely bleached and faded into a uniform dirty wlnt* 
colour. The branched tentacles, however, are well extended and clearly Been. Thu 
numerous, closely crowded verbal pedicels are finely expanded and seen as small, 
cylindrical, finger-like processes. 

Measurements: Length of the body: 210 mm. 

Width of the body at the middle: 43 pun. 

Holqthuria lubrica Selenka. 
figure. 13. 

Selenka, Bcitrago, 1867, p. 329. 

Lambert, Dio Seewalzen, 1885, p* 90. 

Theel, “Holothuridea ,, Par. II, Rep, Sci. Res., ‘ H.M.S. 
Challenger'’ Zoology, XIV, 1886, p. 205. 

Ludwig, Die von G. Chierchia gesammelten Holothurien, Zool. 
Janrb. Bi. 1887, p. 4. 

Lamber*, Die von Dr. Stuhlmann in den Jahren 1888 an d 
188.) an <lor Osfcku.ste Africas gesammelten Holothurien 
(Mi t. Mus. Hamburg), XIII, 1896, p. 58. 

Ludwig, Die Holothurien der sammlung Plato (Zool. Jahrb., 
supp. 4, Frunr, ChilonST. Heft IT, 1898, p. 434). 

Ludwig, Echinodormen dcs Sansibargebietes (Abh. Sencken- 
berg Ges., XXI, 1899, p. 560. 

Sluiter, “Holotourien”, Siboga Expeditie, XLIV, 1901, (Livr. I, 
Leiden, 1901), p. 8. 

Koohlor ar.d Vanoy, “Holothnries rocuielles par 1’ Investigator 
dans l’0?ean Indien”, Culcutta, II, 1908, p. i0, pi. I, 
fig. 5 a and b. 

Gravoiy, “Littoral Fauna of Krusadai Island in the Gulf of 
Mannar”, Bull. Madras Government Mus., I. No. I, 1927, 
p. 163. 

This is a widely distributed species and has been recorded from various localities in 
♦he Indian and Pacific Oceans and in the West Indies. 

Dr. Gravely (loc. cit., p. 163) has recorded a single specimen of this species from. 
Shingle Island, in the Gulf of Manaar, about 12 cm. long, dark brownish in colour. This 
-specimen, together with another, specimen collected from Shingle Island in 1925 
and two other specimens, one from Krusadai Island and another from Pulli Reef, Krusa- 
dai Island, in the Gulf of Manaar, collected in September, 1944, are now contained in 

the Museum collection. 

This species mav be readily distinguished from the remaining species of Holothuria 
in th« Museum collection by its roughened, rod-shaped or spindle-shaped spicules, some¬ 
what resembling those of Alcyonaria. 

The^l (loc. cit., p. 205), reports that the colour of this species (when alive) is dark 
brown, lighter on the ventral surface. The inner surface of the peristome bears blackish 
*pots. The anus i9 fringed with small, elongate papillae. The ventral pedicels are much 
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more crowded than the dorsal agd a line of demarcation may be made out at the transition 
between the two zones. A narrow, naked space is often to be seen along the odd 
ambulacrum, separating the venfcal pedicels into two longitudinal servies. The dorsal 
processes may be regarded either as papillae or pedicels. Like the ventral ones they have 
a distinct, though, smaller, sucking disk, and a well developed terminal plate. There is- 
considerable variation in the shape of these pedicels. In some specimens, they are more 
obviously cylindrical than in the others and sometimes in the very same specimen, some 
ar© cylindrical while ethers ore more elongately conical with smaller sucking disk. The' 
d.orsal sucking discs are dark, while ^he larger, ventral ones are pale. The calcareous rods ‘ 
(have a more or less rough surface, are often not very distinctly curved, and have the 
ends slightly spiuuous. In the larger specimens, Cuverian organs are reported to be 
present. . 

The most characteristic features of this species are that the ventral pedicels are 
more numerous than the dorsal “ wart-like ” pedicels. The deposits (as reported by Thedl 
in his “Challenger” specimens, are spinuous, curved rods. 

Koehler and ’Vaney (loc. cit., p. 10) report several specimens of this species ranging 
in length from 95 mm. to 115 mm.; their colour is reported, when alive, to be a reddish 
maroon or reddish, chestnut ) with the ventral surface paler or lighter coloured than the 
dorsal surface. The appendages are said to have brownish extremities and their arrange¬ 
ment is similar to that found in Holothuria parva. 

The integument contains calcareous rods which are very characteristic. They present 
on their surface a series of minute granulations which are visible only under a magnifica¬ 
tion of about 200 times. Towards‘the sides, the rods are very strongly fringed and they 

are also thicker and proved with an incomplete series of lateral openings. 

The calcareous ring in this species is said to bo identical with that of lloTothurfa 
glaberrina. 

Selenka reports the presence of two or three madreporic canals (stone canals) whild- 
Ludwig and Semper have indicated only one. The specimens examined by Koehler and 
tVaney contained two bundles of three to five madreporic tubes placed to the right and tot* 

the loft of tho dorsal mesentery. 

As the specimens examined by Koehler and Vaney are reported to have been partly 
•viscerate, they had not been able to comment on the presence or absence of the Cuveiian 
Prgans. Ludwig notes a bundle of small tubes of the Cuverian organ, although according 
*o Selenka, the Cuverian organs are said to be lacking in this species. 

In the specimens examined by Koehler and Vaney, the genital organs are said td- 
oonsiat of number of yellowish, branched tubules 40 to 50 mm. in length. 

Recorded localities. —This species has been recorded from various widely separated 
Idealities in the Indian and Pacific Oceans and in the West Indie.- The^l (loc. cit., p. 205) 
records it from the Acapulco, Snnghir and Mazatlan (in his Challenger Roports). Koehler 
land Vaney (loc. cit., p. 10) have specifically recorded this species from the Andaman 
Islands and from the Galle Coast in Ceylon. Dr. F.H. Gravely (loc. cit., p. 163) has 
recorded it from Shingle Island, near Kruscdai Island, in the Gulf of Manaar, and later 
•pecimens of this species have been collected from the Pulli Reef on Krusadai Island inb 
Ilie Gulf of Manaar. 

Specimens in the Collection. —(1) One specimen. Locality : Shingle Hand. Ther 
colour of the specimen is brownish, somewhat darker brown on the dorsal side and paler 
on the ventral. The pedicels are seen well developed and are wart-like and many of them) 
are definitely cylindrical with a dark brown sucking disc at their tips. The ventral 
pedicels are much more crowded than the dorsal ones. The integument is soft a:id quit* 
flexible: *The crown of tentacles round the mouth is farily well extended. 
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Measurements i Length oC the body.; 69 nua* . U£ s 

Width of the hody at the middle : 22 mm. 

As the specimen has probably eviscerated, the body is flattened and flabby. 

(2) One specimen, collected at Shingle Island, in 1925. iThe colour iB rather dark 
brownish. The pedicels are well developed, though contracted, and are much more crowdedi 
and numerous on the ventral side where they form three more or less well defined longi¬ 
tudinal bands. The tentacles arc contracted. The specimen has been slit open by a median! 
longitudinal incision and th-j contents partly removed so that the integument forma a 
flattened, leathery bag. 

Measurements: Length of the body : 100 mm. 

Width of the body at the middle: 38 mm. 

(3) A rather plump, wrinkled, somewhat pale brown specimen from Pulli Beef, 
Krusadai Island, in the Gulf of Manaar, collected in September, 1944. It is somewhat 
■darker brown on the dorsal aide. The pedicels on the ventral side are somewhat longish, 
cylindrical and closely crowded. 

Measurements: Length of the body : 95 mm. 

Width of the body at the middle: 33 mm. 

(4) A fairly large, well preserved specimen with the tentacles well expanded, dark 
brown on the dorsal side, and pale creamy brown on the ventral side. The line of demar¬ 
cation between the darker and lighter zones is clearly seen and well defined. The pedicel* 
Are well extended. 

Measurements: Length of the body : 120 mm. 

Width of the body at the middle : 40 mm. 


Holothuria monacaria. (Le3son). 

figure 14. 


Paolua monacaria, Lesson, Centuric Zoologique, 1830, p, 225, 

Holothuria monacaria, Sompor, Reisen im. Arjhipel dcr Philippinen, 2, Th.,1 

Band, 1868, pp. 78 and 247, 
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Lambert, Die Seewalzen, 1885, p. 72. 

Thedl, “Holothuridea”, Part II, Rep. Sci. Res., “ H. M. S. 
Challenger’*, Zoology, XIV, 1886, pp. 172—173 and 
217 to 218, pi. viii, figs. 10 a to f. 


Holothuria monacaria , Koehler, Echinodermos de la baie Amboine, Rev. Suisse 

Zool., t. Ill, 1895, p.28l. 


Holothuria monacaria, Koehler, Echinodermes des iles de la Sonde, Mem.Soo. 

Zool. France, 1895, p* 381. ... . - 

r Holothuria monacaria, Lambert, Die von Dr. Sfcuhlmann indon Jahren 1888 and 

18 9 an dor Ostkuste Africa-; gesammelten Holo- 
thuiiou. Mitt. Mu ft. Hamburg, XIII, 1896, p. 54 . 

Holothuria monacaria, Bedford, on the Holothurians collected by M.J. Stanley 

Gardiner at Funafuti and Rotuma, Proc. Zool. Soo. 
London 1898, p. 841. 

Holothuria monccaria, Bedford, “Holothurians” A. Willey’s Zoological Results, 

Part II, Cambridge, 1899, p. 146i 
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Ludwig,•Bfifci&bdeTriien c&BS&hsibaigebieUs. Abh. Sencken- 
berg, GJes., XXI, 1899, p. 557. 

Sluiter, “Holotinmen*’ Siboga-Expeditio, XLTV, 1901, 
(Livr. I, Leiden, 1904), p. 11. 

Pearson, Keport on the Holothurioidea collected by Pro¬ 
fessor Herdman at Ceylon, Ceylon Pearl Oyster 
Fisheries Report, Part I, Supplementary Report, V,. 
1903, p. 201. 

Koehler and Vaney “Holothuxies recueilks par 1. Investi¬ 
gator dans ‘I’ Ocean Indian”, Calcutta', II, 1908, 
p. 11. 

Gravely, “Littoral Fauna of Krusadai Island in the Gulf of 
Manaar ’, Bulla Madras Government Mu:etin, Natu- 
ali History, (New Series), I, No. 1,. 1927, p. 164. 


This species is reported by Semper {loc. dt., p. 78) to be a common and widely 
distributed species, ranging from Zanzibar to Australia and the Sandwich Islands. The- 
specimens collected from the Krusadai Island area in the Gulf of Manaar (and repiesented 
in the Museum collection) were found among Btoncs. Dr. Gravely (loc. cit. t p. 164), 
reports four specimens of this species about 15 cm. long, as having been collected from 
the Krusadai Island area in the Gulf of Manaar, three from Shingle Island and one froml 
Krusadai Island. 

Dr. Gravely (loc. cit. 9 p. 164) records that the specimens are of a dark brownish 
colour, but are of a somewhat more yellowish tint than those of Holothuria lubrica. In 
the specimens of Holothuria monocaria from Krusadai Island reported by Dr. Gravely, 
the tubercles on ihe dorsal surface are described as being pale yellowish, contrasting strongly, 
with the ground colour, and the podia (tube feet) on the ventral surface are arranged in 
three very distinct rows. In the other specimens these characters are not very clear. 


The£l, in his “Challenger” Reports (loc. cit. f p. 172) has recorded two specimens ofl 
this species from Fiji Island and one from Ternate, Molucca Islands. 


The body ia more or less markedly cylindrical, tapering equally towards each extre¬ 
mity. The length of the largest specimen recorded by The*l is about 100 mm. The 

tentacles are twenty in number and generally retracted within the body in preserved 
specimens. The mouth is surrounded by a crown of small papillae. The anus also 
carries some small, more irregularly disposed papillae. The ventral pedicels seem t 0 be 
more numerous than thd dorsal papillae. Both kinds of ambulacral appendages seem to 
reach about the same size, though the papillae are broader at? the base. When fully 
extended, they attain a» length ofi about 4 mm. or slightly more. In view of the fact that 
the papillae in preserved specimens are mostly completely retracted, is is not easy kf 
flistinguish their conical form the cylindrical one which characterizes the pedicels. The 
bucking discs of the papillae are minute in comparison with those of the pedicels and 
there is also a great difference in size between the respective terminal plates. Owing t<j 
Ihe contracted andwrinkled state of the specimens examined by The el he reports that 
ithe arrangement of the pdicels in three ongitudinal series is not very clear in his speci¬ 
mens The dorsal papllae are also not sa id to present any distinct arrangement in longi¬ 
tudinal rows, in his specimens, probably for the same reason. 

The6! describes the colour of the specimens of this species in alcohol as follows • thV 
ventral surface is of a light yellowish grey colour. The dorsal surface is darkish brown, 
tending to be more or less greenish, excepting the papillae and a space round their base, 
which are yellowish white. In wrinkled and contracted specimens, the dorsal surface give* 
the impression of being transversely streaked with brown and yellowish white. 

The calcareous ring is of the usual shape, without posterior prolongations. Two 
ventral Polian vesicles are present. A single, dorsal, madreporic canal is present. The#" 
reports that tli« genital organs have been destroyed in the “Challenger'* specimen#- 
examined by him. 
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Dr. Gravely (loc. cit., p. 164) reports that the spicules are similar in all the speci-i 
menu of this species from the Pamban area, examined by him. The buttons are described 
as being without processes and as having mostly three pairs of perforations. The table* 
are reported to be small and of the same general form as those of Holothuria atra , but are* 
said to have a larger number of perforations in the disc, without vertical teeth on the 
terminal ring of the spire and to have the eight outwardly directed teeth equally spaced. 

The<51 (loo. cit. t p. 172) ^referring to the specimens examined by him in the 
“Challenger” collection, reports that the deposits in this species bear the closest resem¬ 
blance to those of Holothuria pardalis Selenka, but that the tables are devoid of spines on 
the disks, and the buttons are more uniformly crowded beneath the former all over the 
body. The numerous tables in the specimens examined by him are reported to have the 
disc small and smooth, and the spire composed of four rods united by a single transverse 
beam. The spire terminates in about eight or more teeth. The tables are said to measure 
•bout 0.048 mm. in height and their discs r.p to 0.056 mm. in diameter. 

The buttons are usually pierced by six holes, and vary slightly in size, but the larger 

ones have a length of 0.068 mm. In the pedicels and papillae the buttons are*reporte& 
to grow often slightly larger, and are sometimes pierced by more than six holes. The 
pedicels bear near their cuds irregularly rounded, perforated end plates, or even more 
elongate, rod-like ones which are of a more or less marked bilateral shape. Besides larger* 
spinous or perforated, irregular rods resembling those in the pedicels, the papillae carry 
small, more or less curved, simple or branched, spinous rods. The small, supporting rods 
of the papillae are described by The61 as measuring only 0.05 mm. in length, while the 
larger ones noted by him are said to reach 0.2 mm. in length. 

Pearson (loc. cit., p. 201) records, it his Ceylon Pearl Oyster Reports, one specimen 
of this species from Aripu Reef, and another specimen from the northern part of the Gulfl 
of Mannar at a depth fo four to forty fathoms. The lengths of the specimens are cited by 
him as 75 mm. and 38 mm. respectively. 

The colour of the preserved specimens in alcohol is described by Pearson as brown, 
with yellow rings around the papillae. The pedicels are described as light brown and tha 
tentacles yellow. Referring to his Ceylon specimens of this species, Pearson records that 
in this species, the dorsal surface bears papillae and the ventral surface pedicels. Over 
the anterior one-third of the length of the body, the papillae are described as being 
arranged in five distinct longitudinal rows. In the posterior two-thirds, they are more 
irregular. The pedicels are also arranged in five more or less irregular rows on the anterior 
third of the ventral surface and they are. more irregularly scattered over the remaining 
two-thirds of the length of the body. The'deposits in Pearson's Ceylon specimens are 
fcaid to agree with thCSe figured by The^l in his “ Challenger ” Reports. Pearson 
states that although the Ceylon specimens differ in the arrangement of the pedicels and 
papillae from The<HV; description of Holothuria monacaria, these characters appear to 
be only minor local variations and there seems to be no doubt as to their Ihdentity WltJf 
this species. 

Bedford (Zoc. cit., 1899, p. 146} records three specimens of this species from Lifu, 
•Loyalty Islands, measuring 4.5 era., 10 cm., and 12 cm.,in length. In the smallest of 
these speimens, a few of the discs of the tables are described as bearing short spines. 
The only specimen in this batch, dissected, contained one Polian vesicle and one 
Stone canal, free for about one-third of its length; in the two larger specimens, the 
anterior end of the body is much thinner and more transparent than the rest of the 
body, but Bedford dougts that this is a specific character and feels that it might be 
due to the method of killing. 

Recorded localities— Semper (loc. cit., page 78) states that this is a common ana 
widely distributed species, ranging in its distribution from .Zanzibar to Australia and 
the Sandwich Islands. Its distribution ranges generally over the Indian Ocean, East 
Indies, Australia and the Pacific Islands. Pearson (loc. cit., page 201) records one 
specimen from Aripu Reef and one specimen from the northern p^t of the Gulf eC 
Mannar. Bedford (loc. cit., 1899 t page 146) has recorded this species frofti Lifu, 
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Loyalty Islands and Koehler and Vaney (loc. cit., page 11) from the Laccadive 
Islands, Kabusa Island in the Mergui Archipelago, the Andaman Island and the 
Persian Gulf. In the Madras Museum collection, specimens from Krusadai lslandl 
and Shingle Island in the Gulf of Mannar, are represented. 

Specimens in the collection .—There are four specimens of this species in the 
reference collection and one specimen exhibited in the Gallery. 

I. Reference Collection: 

(i) Two specimens—Locality ; Shingle Island, 125.—Both specimens are dark 
brownish, hard and rigid, with a tough, leathery integument which is somewhat 
coarsely wrinked and folded. The specimens are in a rather wrinkled and contracted: 
■tat© and both of them have eviscerated, the Cuverian organs and respiratory trees 
having been rejected out of the specimens. The papillae and pedicels appear more or 
less similar owing to their contracted state, but the ventral pedicels are seen to be more 
numerous and closely crowded than the dorsal ones. One of the specimens is longer 
and thinner, while the other is comparatively shorter and thicker 

Measurements : (a) of the longer specimen : 

Length of the body ; 241 mm. 

Width of the body at the middle: 21 mm. 

(5) of the shorter and thicker specimen: 

Length of the body : 144 mm. 

Width of the body at the middle : 32 mm. 

The voided out contents (present in the container) contains the dirty greyish 
white thread-like tubes of the Cuverian organs. 

(ii) One small specimen (probably a young specimen) : Locality : Krusadai 
Island, 1925. 

The specimen is moderately dark brown (but lighter brown than the preceding 
specimens), with rounded, scattered, white spots all over the body. The specimen is 
rather hard and rigid and has eviscerated. The pedicels and papillae are short and 
badly contracted. The tentacles are also contracted and are dirty greyish white ii* 
eol#«r. 

Measurements: Length of the body : 165 mm. 

Width of the body at the middle : 21 mm. 

(iii) One specimen, fairly thick, but rather contracted, posteriorly and inflated 
fCLfcriorly. Locality: Shingle Island, September, 1948. 

The specimen is pale whitish brown, unlike the preceding specimens and there 
is no trace of distinct white spots. The specimen is intact, and has not eviscerated. The 
papillae are email cremy yellowish white, contracted and densely crowded on the ven¬ 
tral side, sparse and scattered' on the dorsal side which is transversely wrinkled owing, 
to the contraction of the specimen. The crown of tentacles is dark brownish; they are 
badly contracted. 

Measurements : Length of the body : 146 mm. 

Width of the body at the middle : 41 mm. 

II. Gallery Collection’: 

, (iv) One specimen: Locality: Krusadai Island, in the Gulf of Mannar 
This specimen is faded dirfy greyish white and has the tentacles well expanded. The 
pedicels and papillae are well extended, and are more numerous and closely crowded 
tha& on the dosal side. 
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Measurements : 


Length of the body : 174 mm. 

Width of the body at the middle : 35 mm. 


Holothuria pardalis, 
Holothuria partialis, 
Holothuria pardalis , 
Holothuria pardalis, 
Holothuria pardalis, 

Holothuria pardalis 

Holothuria pardalis , 

Holothuria pardalis, 

Holothuria pardalis , 
Holothuria pardalis, 

Holothuria pardalis, 

Holothuria pardalis, 

Holothuria pardalis, 

Holothuria pardalis, 

Holothuria pardalis , 


Holothuria pardalis Selenka. 

Figure 16. 

Selenka, Beitrago zur Anatomieu. Systematik der Holothurien, 
1867, p. 336. 

Koehler, Eohinodermea de la |)aie d* Amboine Rev. Suisse 
Zool., t. Ill, 1695, p. 283. 

Koehler, Echinodermes desiles de la Sonde (Mem. Soc. Zool. 
France, . 1895, p. 384). 

Whittelegge, The Echinodermata Funafuti, (Mem. Austral 
Museum, Til, 1896, p. 161). 

Lam pert. Die von Dr. Stuhlmann in t j. Jahren, 1888 dan 
1889, an ufcj Ostkuste Afrikas gesammelten Holo¬ 
thurien, Mitt. Mus. Hamburg, XIII, 1896, p. 52. 

Bedford, Report on the Holothurians collected by M.J. Stanley, 
Gardiner at Funafuti and Rotuma (Proo. Zool Soc. 
London, 1898, p. 839). 

Ludvig, Echinodermen des Sansibargebietes (Abh. Senck. Ges., 
XXI, 1899, p. 559.). 

Bedford, “Holothurians”, A. Willey’s Zoological Results, Part 
II, 189®, p. 145. 

Sluiter, Die Holothurian der Siboga Expeditie, 1901, p. 12 . 

VoeltEkov, Dievon Aldabra bis jetzt bekennt© Flora and Fauna 
(*bh. Senck. Gee., XXIV, 1902, p. 665). 

Perrier, R., Holothuries antarctioesqu du Museum d’ Historire 
Naturelle de Paris, Ann. Sei. Nat., (9), I, 1904, p. 15. 

Vaney, Holothuries recueilles par M. Ch. Gravier sur la Cote 
francaise des Somalis, Bull. Mus. Paris, 1905, p. 189. 

The61, “Holothuridea,, II, Rep. Sci. Res. “H.M.S. Challen¬ 
ger”, Zool., XIV, 1886, pp. 224-225. 

Koehler and Vaney, “Holothuries fecuielles par 1‘ Investi¬ 
gator dans 1‘Ocean Indien“, Calcutta, II, 1908, p. 13. 

Gravely, “Littoral Fauna of Kru a&dai Island, in the Gulf of 
Manaar”, Bull. Madras Government Mesuem, Natural 
History, 1, No. 1, 1927, p. 164. 


This is a widely distributed species in the Indo-Pacific Region. Specimens - of 
this species usually live in cavities in dead coral. This is the smallest and most- sender 
of the pecies of Holothuria found in the Krusadai Island area, although it attains 
a length of nearly 15 cms. It is of a pale brown colour, with somewhat indistinct 
white spots. 


The specimens of this species collected by Bedford ( loc . cit., p. 145) from New 
Caledonia have been referred to bv him as belonging to the variety insignts Ludwi# 
of the species Holothuria pardalis. The specimens are reported to be light grey in 
colour with violet brown spots. 
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The61 ( loc. cit., pp. 224-225); referring to the Challenger specimens of ih* 
110 mm. and the colour in alcohol of this specimen is reported to be dirty brown. 1 

Koehler and Vaney (loc. cit., p. 13) report that the specimens examined by then? 

from Andamans, Mergui and other JocaUties qhow some variations in coouration and 
the pedicels are sometimes regularly arranged. 

Dr. Gravely (loc. cit., p. 164) describes the deposits, as examined by him in the 
specimens from the Gulf of Mannar as follows : the buttons are somewhat irregular 
some smooth, some knobbed and some incomplete. The tables are also irregular 
with the terminal ring of the spire often incomplete, with teeth varying in numbed 
accordingly: or the spire may be still further reduced or absent, leaving only the disO 
with its four perforations and spinous margin; occassionally the spines on the margin of 
these simple discs are also obsolte. 

Theel (loc. cit., pp. 224-225) has recorded specimens of this species as long as 
species reported by him, records that some specimens are light greyish brown i| 
colour, with a row of about ten'dark 'spots along each dorsal' ambulacrum. Tht 
dorsal ambulacra! appendages are said to have a'slightly conical form. Sometimes the 
circles of irregular buttons give the surface of tjie skin a granulated aspect. Th# 
small, scattered, dorsal appendages resemble, papillae. 

The deposits, are observed in the Challenger specimens of this species are described 

Theel as follows:— t . • 

The tables have often their spinolis discs small and annular and the spire slightly 
reduced. ' The buttons, collected in groups or circled, are often very asymmetrical 
generally pierced with six or more holes. Sometimes only one side of them is deve¬ 
loped, and they usually heap some indistinct elevations. The dorsal appendages are 
supported by slightly curved, almost smooth rods, with the ends slightly enlarged 
and perfprated, and the terminal plates are small. The ventral pedicels have a large, 
terminal end plate and bilaterally symmetrical, perforated, rod -like plates. 

Recorded localities.— This is a Widely distrbuted species and has been recorded 
from Mergui, Arakan, Andaman Islands, Cheduba Islands, besides the Gulf of Mannar. 
Its distribution ranges from Zanzibar to New Caledonia and the Sandwich Islands. 
Theen (loc cit., pp. 224-225) records this species from Sandwich Islands, Zanzibar 
(Selenka), Navigator Isands and Port Mackay (Semper); Mozambique (Semper); 
Red Sea (Semper,, Ludwig), Nang kauri (Ludwig); Glorioso Islands (Bell). In the 
Gulf of Mannar, this species has been collected from Knisadai Island, Pulli Reef and 
Shingle Island, and many specimens from these localities are represented in the 
Museum collection. 

Specimens in the collection. —Several wet-preserved specimens from Shingle Island 
and Krusadai Island in the Gulf of Mannar are represented in the Museum collection, one 
in the Gallery exhibited collection and the rest in the reference collection. 

I. Reference Collection : 

(1) Five fairly large specimens and two rather email onee. Locality ; Shingle 
Island, Gulf of Mannar, collected in 1924. 

The specimens are all of a pale dirty greyish brown colour, with scattered, indis¬ 
tinct white spots and blotches. The papillae are in the form of pale, translucent, 
white, cylindrical, short processes. Ip addition to these, there are numerous, closely 
crowded, wart-like pedicels all over the surface. The specimens are fairly well pre¬ 
served and in some of them the tentacles are fairly well expanded. 

Measurements (of the longest sjiecimen among the five large specimens) : 

Length of the body: 138 mm. 

Width of the body at the middle : 16 mm. 



The other four specimens in this lot are nearly of the same size, or only very 
slightly smaller. 

Measurements (of the larger of the two small specimens) : 

Length of the body : 68 mm. 

Width of the body at the middle : 14 mm. 

(2) Eight rather poorly preserved, small and dnunken specimens. Locality: 
Shingle Island, Gulf of Manaar, collected in 1925. 

The specimens in this lot are all badly distorted, rigid and pale earthy brown 
in colour. The tentacles are contracted, but the papillae are well seen at least in 
the larger specimens. 

Measurements (of the largest specimen): 

Length of the body : 113 mm. 

Width of the body at the middle : 18 mm. 

Measurements (of the smaller, but thicker and more robust specimen) : 

Length of the body : 81 mm. 

Width of the body at the middle : 18 mm. 

The other specimens in this lot are all thinner and shorter. 

(3) Three specimens : Locality : Krusadai Island, Gulf of Manaar, collected 
in 1924. 

These specimens are pale* dirty, whitish grey-brown, and are • well preserved, 
with the tentacles and papillae well expanded. i ' 

Measurements (of the largest specimen) : 

Length of the body : 88 ipm. . 

Width of the body at the middel: 14 mm. 

4 \ 

(4) Besides the. above specimens, there are also numerous other moderate to 
small-sized specimens of Holothuria pardalis from Krusadai Island in the Gulf of Manaar, 
collected in September, 1944, contained- in the. Reference Collection. . These are all 
pale creamy brown or brownish white in colour, and th.e tentacles and papillae are 
well expanded and clearly seen in some of these specimens. Most of the specimen! 
are strongly transversely wrinkled. 

Measurements (of an average specimen in this lot): ^ 

Length of the body : 100 mm. 

Width of the body at the middle: 18 mm. 

II. Gallery Collection : 

(5) One specimen. Locality : Shingle Island, Gulf of Manaar. This is the 
largest and most well preserved specimen of this species in the Museum collection, and 
the tentacles and papillae are well expanded. 

Measurements : Lngth of the body : 155 mm. 

Width of the body at the middle: 21 mm. 

Holothuria scabra Jager 

figure. 16 . 

Holothuria scabra, Jager, Do Holothuriis, 1833, p. 23. 

Holothuria scabra , Lampert, Dio Scewalzen, 1885, p. 69. 
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Holothuria scabra, The61, “Holothuridea*,, II, Rep. Sci. Res. “H.M S. Challenger 1 *, 

Zoology, XIV, 1886, p. 234. 

Holothuria scabra, Sluiter, Die Holothurien der Siboga Expeditie, 1901, p. 11. 

Holothuira scabra, Sluiter, Holothurien, in: Semon, Zool. Forschung-areisen in 

Australien, 1894, p. 103. 


Holothuria scabra , Sluiter, Die Holothurien Sammlung desMusuems zu Amsterdam 

(Bijdr. Dierk, XVII, 1894, p. 78. 

Holothuria gallensis, Pearson, in Hordman's Pearl Oyster Rpte., ]903, pp. 

203—204, pi. iii figs. 46 to 60. 


Holothuria gallensis , Konningsberger, Tripang, en Tripangvisscherij in Neder- 

landsch-Indio (Med. rianientuin, Java, LXXI, 1904, 
p. 52. 

Holothuria gallt sis, Koehler and Vaney, * Holothuries reeui dies par 1’Investi¬ 
gator dans l’Ocean Indien”, Calcutta, II, 1908, p. 16. 


Holothuria gallensis, Gravely, “Littoral Fauna of Krur.adai Island, in the Gulf of 

Manaar”. Bull. Madras Government Musuem, Natural 
History, I, No. 1, 1927, p. 165. 

Holothuria gallensis, described as a new species in Pearson (loc. cit.), is a synonym 

for Holothuria scabra. 


Although thi» species does not ordinarily attain the length of Holothuria atra , 
yet it is much bulkier, and large specimens of this species collected from the 
Pamban area are about a foot in length and nearly four inches in diameter. The 
colour is rather variable. The dorsal surface varies from grey to almost black, and 
traversed by transverse yellowish streaks, but these are not so extensive in any of 
the specimens represented in the Museum collection as in the one figured by Pearson 
{loc. dt. t pi. iii, fig. 46). In the smallest specimens (about 6 centiraeteres long), 
the yellow streaks are scarcely visible, and in a slightly larger specimen from Kutikal 
(in the Gulf of Manaar), reported by Dr. Gravely (loc. cit., p. 165), they are entirely 
absent and the ventral surface is much speckled with dark grey. 


Pearson (loc. cot., p. 208) records three specimens of this species from the lagooi* 
inside the Reef, Galle Coast, Ceylon (Lengths: 230 mm., 150 mm., and 70 mm.). 


There are twenty tentacles, and in the specimens from Ceylon examined by 
Pearson, only the 20 tentacular ampullae are reported to have been present, the 
tentacles themselves having been lost. 

The body is divided into a distinct dorsal and ventral surface. The dorsal surface 
is black or dark grey and is crossed by numerous conspicuous transverse yellow streaks. 
The pattern, however, varies somewhat in different specimens, the yellow streaks iq 
the smallest ones not being very evident. On Hie ventral surface, the colour is light 
yellow, mottled all over with small grey patches. 

The ambulacra! appendages consist of papillae both on the dorsal* and ventral 
•urfaces. On the dorsal surface there are small papillae, which are very thickly 
•eaWersd and inconspicuous. The appendages on the ventral surface are much more 
numerous; and are easily distinguished because each one is generally situated in the 
centre of a dark grey patch. These appendages which are mostly retracted in pre¬ 
served specimens, are evidently true pedicels. They have only a small terminal plat#, 
and they are strengthened by spicules similar to those found in the general integu¬ 
ment. 

The month is ventral, and is surrounded by a small crown of papillae. There are no 
anal teeth. » 
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The deposits closely agree with those described by Pearson foif Ceylon spcimensv 
The deposit* consist of two kinds; (1) closely packed tables having, in the older 

specimens, a large, central hole and about eight smaller peripheral holes. This is 
surmounted by a spire having four upright bars. The spire terminates in a round 
top, having numerous spines; and (2) knobbed buttons, having generally three pairs 
of hoes. These buttons have normally two knobs, and three pairs of perforations, but 
in the smaller specimens, many of them are longer, with more numerous knobs and 
perforations, the knobs being less regularly dispoed. 

The tables are large, with two rows of teeth on the terminal ring of the spire. 
Pearson ( loc . cit., p. 203) reports that the tables in the smallest specimens are much 
better developed than in the older ones, but this difference is not very evident in the 
Pamban specimens. 

The buttons in the youngest specimens have about five pairs of holes, whilst 
there in the older specimens invariably have only three. 

The calcareous ring is simple, like that of any tropical member of the family 
Holothuriidae (= Aspidochirotae). There are two long Polian vesicles. No stone 

canals are seen. 

Holothuria sedbra seems to prefer the same type of habitat as that of Holothuria 
dira, and they are often found together although as a rule* Holothuria scabra is 
much Jess abundant in the Pamban area, around Krusadai Island. 

Holothuria scabra is sufficiently common especially around the Ceylon Coast to be 
cf commercial importance for being used for the preparation of “ Trepang ”. On 
account of its mottled appearances, it has often been confused with Holothuria marmorata 
from which, however, it differs in many respects. The yellow transverse stripes on 
the dorsal surface and the mottling on the ventral surface are very characteristic of 
Holothuria scabra. 

Recorded localities. —This species lias ben recorded from several stations in the 
Indo-Pacific Region covered by the Siboga Expedition, from the lagoon inside the 
Reef on the Galle Coast, Ceylon (Pearson), from the Andaman Isands and the Mergui 
Archipelago (Koehler and Vaney) and from around Krusadai Island in the Gulf of 
Manaar (Gravely). 

Specimens in the collection: 

I. Reference Collection : 

(1) Two specimens: Locality: Krusadai Island in the Gulf of Manaar, 

1925 . 

Both the specimens are faded almost uniformly dirty greyish white. The 
surface is covered by numerous wart-like papillae which are more numerous and 
closely crowded on the ventral surface. The surface (especially the dorsal surface is 
•trongly transversely wrinkled. The integument is thick and leathery and the tentacles 

are contracted in both the specimens. The body is somewhat flattened. 

Measurements : (i) of the larger specimen : 

Length of the body : 172 mm- 

Width of the body at the middle : 63 mm. 

(ii) of the smaller specimen : 

Length of the body : 142 mm. 

Width of the body at the middle : 71 mm. 
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(2) One small specimen: Locality: Krasadai Island, in the‘Gulf of Manaar, 
September, 1944. 

The specimen is bleached almost completely and uniformly greyish white oe 
the dorsal surface and creamy white on the ventral surface. The papillae are wart 
like processes strongly developed and more numerous and crowded on ihe paler ventral 
surface. The tentacles are contracted ami the integument is tough and leathery. The 
body is only slightly wrinkled transversely about the middle. 

Measurements : Length of the body: 122 mm. 

Width of the body at the middle : 43 mm. 

II. Gd’ery Collection : 

(3) One very large and bulky specimen is mounted and exhibited in the 
Gallery. Locality : Gulf of Manaar. This is by far the largest and bulkiest specimen 
in tho collection. The dorsal surface is dull smoky groy and shows traces of the 
transverse yellowish white bands distinctly. The ventral surface is whitish, with the 
ciowded. wart-like papillae. 

Measurements: Length of the body : 222 mm. 

* Width of the body at the middle : 163 mra. 

Ti e circumference of the body of this specimen in the middle is 285 mo., 
or nearly a foot. The transverse y6llowish white streaks are rather interrupted. 


Holothuria vagabunda, 
Holothuria vagabunda, 
Holothuria vagabunda, 
Holothuria vagabunda, 

Holothuria vagabunda , 
Holothuria vagabunda , 
Holothuria vagabunda , 
Holothuria vagabunda., 

Holothuria vagabunda, 
Holothuria vagabunda, 

Holothuria vagabunda , 


Holothuria vagabunda Selenka. s 

FIGURE 17 . 

Selenka, Bietrage zur Anatomic und Systcmatik der Holo- 
thurien, 1867, pi. 334, p. xix, figs. 75 and 76. 

Bell, Report on the Zoological Collectiors of the Voyage of 
“H. M. S. Alert,” 1884, p. 509. 

✓ 

Koehler, Echinodennes de ‘la baie d’ Amboina (Rev. Suisse 
Zooi., t. III. 1895, p. 284. 

Koehler, Echnoderme* dcs lies de la Sondo (Mem. Soc. 
Zool. France, 1895, p. 383.) 

Whittlegge, The Echinodermat.a of Funafuti (Mem. Austral* 
Mus., Ill, 1896, p. 161). 

Ludwig, Echinodernion de* Sansibargebietes (Abh. Senc- 
kenberg GeS., XXT, 1899, p. 558). 

Bedford, “Holothuriens”, A. Willey’ Zoological Results, 
Part II, 1890, p. 146, pi. xviii. 

Bedford. Report, on the Holothurians collected by M. J. 
Stanley Gardiner at Funafuti and I^otuma, Proo. 
Zool. Soc, London. 1898, p. 842. 

Sluiter.Die Holothurien der Siboga-Fxpeditie, 1901, p. 12. 

Semper, “Holothurien”, Reisen im Archipol der Philippfnen 
(2), I, (Weis- baden, 1868), p. 81. 

Pearson, Report on the Holotliuroidea collected by Prof. 
Hejdman at Ceylon, in. 1902. Report on the Ceylon 
Pearl Oyster Fisheries, Part I, Supplementsrv 
Report, V, 1903, p. 201. 



f T Bold buna vagabunda, Konningsberge*, Tripaag m Twpaagvisaoaerij in Nwlerland- 

sch-Indie (Med. Pbmtentuin, Java LXX1, 1904, 

p. 5o» pi. viii). 

Holothuria vagabunda, The61, “Holotharidoa”, Part II, Pop. Sci. Res., H.M.S. 

“Challenger”, Zool. XIV, 1886, pp. 180, 218. 

Holothuria vagabur.da, Koehler and Vancy, “Holothuries recueilles par 1’ Investi¬ 
gator dans 1’ Ocean lndien”, Calcutta, II, 
1908, p. 17. 

This is a widely distributed species and is represented in the Museum collection 
by cnt specimen from Tuticorin and one from Kutikal, .Kameswaram, in the Gulf cf 
Manaar, out has not been previously recorded by Dr. Gravely in his “ Littoral Fauna 
of Krusadai Island, in the Gulf of Manaar”, Bulletin of the Madras Government 
Museum, I, No. 1, 1927. 

Thie species attains a fairly large size. Pearson (loc . cit ., p. 201), reports one specimen 
of this 8j)ecies from the lagoon inside the Beef, Galle, Ceylon. Its length is recorded 
«e 180 mm. The coouration of this species varies from greyish white to maroon, mor& 
or less dark. The pedicels have a more reddish colour than the general .ground colour. 
in the specimens of large size from the Persian Gulf, examined by Koehlr and Vaney, 
the dorsal surface is freckled or speckled with dark hands, elongated longitudinally. 

Koehler and Vaney further report (loc, cit., p. 17) that the specimens examined 
by them from the Andamans, Laccadives, etc., vary in length between 40 and 140 mm., 
and their colouration is reported to vary from greyish white to maroon, more or 
less <?8rk. The pedicels are said to have a more reddish colour than the general ground 
colour. 

The ambulaoral appendages consist of pedicels. I heel (loc. c$t., pp. 180, 218> 
is uncertain as to the exact nature of the ambnlacr%l appendages on the denial 
aurface. He states that they may be considered either ae pedicels or papillae. Some 
of them have a more or less obviously conical form and resemble papillae, while 
others are more cylindrical ; a closer examination reveals that the former are devoid 
of a true sucking disc, have the terminal plate very rudimentary and the waBtf 

strengthened by numerous spinous transverse rods, while the letter have a small, 
though distinct, sucking disk, a much larger terminal plate and comparatively few 

supporting rods; these rods are only concentrated around the terminal plate, and are- 
not distributed over a greater area as is the case in the papillae, and, like those 
in the ventral pedicels they generally resemble elongated plates, with two more or 
less incomplete rows of perforations or bilaterally symmetrical, fenestrated, mere of 
less elongated plates. 

The41 furtlior reports that in all the RprriTrmnfl examined by him in the Challenger 
collections from the various localities (?ee under “Recorded localities”^ tb e ambulacra! 
appendages appear to he of nearly equal size on the dorsal and ventral surfaces: hut tlui 
ventral ones are cylindrical, and the dorsal more papilliform. The ventral ones aw 
reported to have a well developed terminal Dlate and bilaterally aym'ne'iri .al ]er{ort»te»} 
supporting plates; the dorsal are snid to have a rudimentary terminal plate and numerous 
simple spinous or slightly branched or even perforated rods. Besides, the venlral appen¬ 
dages are always more numerous than the dorsal. In the forms examined by Thodl the 
dorsal appendages are described as forming a transition between pedicels aud true papillae, 
thus making it rather difficult to draw a distinction between them. The colour of 

Challenger specimens is reported to vary fiom dark brown to light reddish brown. The 
Cuverian organs are strongly developed in this species and reported to be of a violet op 
reddish colour. 

The dorsal ambulacral appendages are of two kinds, namely, pedicels and papillae. 
The ventral appendages, are slightly more nnrnej-ou* *h»n the dowal ones. The 
ambnlacral appendages appear to be of nearly equal size on the dorsal and ventral 
surfaces, but the ventral ones are cylindrical, and the dorsal more papilliform. 
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There ire about eight©©!* tentacles. A single madreporic canal is reported. - Tha- 
ittiian vesicles are said to range from one to three in number. The Cuverian organa 
*re reported to bo strongly developed in this species and are of a violet or reddish 
brown colour. 

The deposits consist of tables and buttons. The tables are usually not with 
fery large disks, and with the spire terminating in eight to ten teeth placed around 
$he nearly circular aperture in its top. Scattered among these common tables others 
ire found with their spires much more tapering towards the apex which becomes 
very narrow and comparatively insignificant. The disks of the tables are often uneven 
in the margins and even spinose, but there are many disks to be found which have the 
margins rounded, smooth anjl slightly undulating. The buttons are of the usual shape, 
generally with six holes, but it is not unusual to find them with eight apertures, 
especially in' the papillae. The dorsal pedicels alone have supporting rods which are 
spinous and tapered towards the ends. The disks and tables are sometimes not very 
well developed, sometimes round or angular, with a large central hole, and several 
peripheral ones, and their margin is often uneven. 

Bedford (in Willey’s Zoological Results, loc. cit., 1899. p. 145) records two sme* 
specimens of this species from Lifu, Loyalty Islands measuring 41 mm. and 22 mm. 
in length, respectively. Bedford reports that the deposits in these specimens agree 
With the typical pattern described by Thedl for this species in his Challenger Report. 
The disks of the tables are reported to vary from 0.1 mm. to 0.4 mm. in diameter, 
and the spire is also said to vary in length considerably. The tables with small disks 
Jure provided, as a rule, with a short, thick, spire, while in the largfer tablets, the spire is 
Narrower and longer and rarely more than one transverse bar can be seen. The ccrowj* 
is observed to nearly always carry eight teeth and some of the small c f isks are said to ba 
Uneven or even spinous in the margin. The buttons are reported to be sometimes some¬ 
what irregular. .The Cuverian organs are described as large and whitish in the spirit- 
|)re8erved specimens reported by Bedford. 

Bedford also refers to two more specimens from Lifu, Loyalty Islands. 10.5 cm. 
and 5.1 cm. in length, which he thinks are also probably referable to this species. 
But slight variations in the deposits were observed in these specimens. The deposits 
in these specimens differed from those in the typical forms in that the tables did not 
vary much in size, the disk was smooth, uneven or spinous and the crown bore 10-12 
teeth which were generally irregular. One of these specimens was reported to contain 
one very large Polian vesicle, one free Stone canal and Cuverian organs. 

Recorded localities .—This is- a widely distributed species and has been recorded 
from distantly separated localities by various authors. Pearson (loc. cit., p. 201) has 
cited the geographical distribution of this species as ranging over East Africa, Indian 
Ocean, East Indies, Hong Kong and the Pacific Islands. Koehler and Vaney (loc. cit./. 
p. 17) have recorded specimens of this species from the Andaman Islands, Persian ; 
Gulf, Grande Coco Island and the Laccadive Islands. Bedford (loc. cit., p. 145) records 
it fom Lifu, Loyalty Islands and The41, in his Challenger Reports (loc. cit. pp. 180, 218). 
records it from Tongatabu (Friendly Islands), Samboangen (Philippine Islands) and 
‘Fiji Islands. Pearson (loc. cit., p. 201) reports one specimen of this species from 
the lagocn inside the Reef, Galle, Ceylon; its length is recorded as 180 mm. 

The6l (lo,'. cit., p. 219) cites the foFoving localities as representing the range of 

distribution of Ilolothuria cagabunda :— 

Sandwich Islands and Society Islands (Selenka); Philippine Islands, Mac 
Keen’s Islands, Sunda Islands, Mozambique and Aden (Semper); Zanzibar (Selenka); 
3ava (Selenka, Ludwig); Navigator Islands (Semper, Ludwig); Nicobar Islands and 
Hong Kong (Ludwig); Dorros Iland (Bell); Ualen (Brandt); Bowen (Ludwig). 
•Moreover, Theel reports that the Godeffrov Museum has specimens of this species 
from the following localities : Tahiti, Massua, Eooa, Fiji Islands, Rockhampton and 
New Britain; 
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Semper (loc. cit., p. 81) adds the following to the list of collection sites recorded 
•for this species. Samao Islands (Graffe), Mao Keen's Islands, Philippines, Sundfc 
Islands and Mozambiqne (Berlin Museum). f 

Specimens in the collection. —Two specimens are represented in the Museum's 
reference collection. Both are short, thick and robustly built, with a thick, tough 
integument. * 

(i) One specimen. Locality: Kutikal, Rameswaram. The specimen is dull 
greyish brown and strongly transversely wrinkled and furrowed. 

Measurements: 

Length of the body : 81 mm. 

Width of the body in the middle: 34 mm. 

(ii) One specimen. Locality : Tuticorin. The specimen is dull ashy grey and 
deeply furrowed transversely, but not bo closely as in the preceding specimen. The 
specimen lias been cut right through, longitudinally, perhaps for a study of the internal 
organs. 

Measurements: 

Length of the body : 120 mm. , 

Width of the body at the middle : 38 mm. 

Holothuria marmorata (J&ger). 

Figttbb 18. 

marmorata,, Jager, de Holothuriis, 1883, p. 18. 

marmorata, Lampert, Die Seewalzen, 1885, p. 86. 

marmorata, Semper, “Holothurien” Reisen im Arohipel der Philippine 

(2) I, (Weis- baden), 1868. 

brandiii, Selenka, Beitrage, zur Anatomic und Systematik dor 
Holothurien, 1867 and 1868. 

marmorata , Sluiter, Die Holothurien der Siboga- Expeditie, 1901, p. 12 . 

marmorata , Thedl, “Holothuridea”, Part II, Rop.Sci. Res., “H.M.S. 

Challenger”, Zoology, XIV, 1868, pp. J80, 218. 

marmorata, Pearson, Report on the Holothuroidea collected by Prof. 

Herdman at Ceylon, in 19G2, Report on the Ceylon 
Pearl Oyster Fisherie s Pt. I, Supplementary Report, 
V, 1903, p. 201. 

This species is represented in the Museum Collection by a single specimen collected 
from Rameswaram, and has not been previously recorded in the earlier Bulletins of 
this Museum dealing with the littoral Holothurians of Krusadai Islands and Pamban 
areas or with the Madras Beach fauna. 

This species seems to be a fairly widely distributed one in the Indo Pacific Region 
and its distribution seems to range from the Philippine and Fiji Islands in the Eaot la 
Mauritius and Caroline Islands in the West. 

The41 bases his description of this species on a specimen from Mauritius in the 
“ Challenger ” collections. The colour in the living condition is described as auburn 
mn the dorsal surface with some large spots or bands of yellowish white colour and 
vellowish white on the ventral surface. Pearson (loc. cit. t ) referring to a. specimen 
collected from the lagoon inside the Reef on the Galle Coast in Ceylon describes its 
colour in spirit as being dark brown with a violet tinge on the ventral surface, and 
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tii» .ductal «orfaee'a» being lighter^ aspaoiaUj at the porter** end. The colour on the 
doroel sur/eoe ifi said *o be ■»* umiferM, but the Cqyloa speeuaen ia reported to tot 
devoiri of the gtriped and spotted appearance that & characteristic trf the tgjeoies. 

to typioel epeckneas when fresh, a huge,' darter violet spot may be found hers 
hod there, especially aietag Utt sides of the body, within a light yellowish space. The 
ambulacral appendages have the form of cylindrical pedicels, scattered all over the» 
body the skin being considerably darker at the base of each pedicel. The pedicels, 
-however am smaller on the drosal surface. These pedicels are supported by a well 
developed terminal plate and numerous transverse reds. Scattered among the dorsal 
pedicels, other ambulacral appendages are often found which are slightly larger than 
the dorsal pedicels themselves and are of a more conical form and may be regarded as 
papillae. These papillae are supported by a good number of rods, but their terminal 
plates are very much reduced. According to Selenka, the ambulacral appendages are 
devoid of supporting rods. 

'The ro£6ttes m the body Wall are mostly very incompletely developed, eithen 
resembling simple X-shftfped bodies or oval grains with incisions at their middle, or 
rounded grains with or without perforations, or even rods with a series of rounded 
prominences on each side. > 

A single Polian vesicle and madreporic canal are present. The anterior portion of 
the interradical pieces of the calcareous ring is rounded and knob-like. Cuwerian organs 
are well developed. »: 

The anus is pentagonal or stellate and is surrounded by five groups of papillae, 

each group consisting of five papillae. 

Pearson ( loc . c»t., p. 202) referring to the specimen of this species from Ceylon, 
reports that this species is very similar in most respects to Holothuria tenuissima. How¬ 
ever, il is said to differ slightly from that species in the nature of the deposits, the 
spicules not dichotomising to Such an extent, but having rather the appearance of 
perforated granules. The papillae around the anus are also reported to be more pro¬ 
minent than in H. tenuissima. But since the similarities are verv close, in spite of 
these differences, Pearson feels that, they may prove to he varieties of one and the same 
species. 

Recorded localities .—This species is widely distributed in the Indo-Pacific Region 
generally. Thedl (loc. cit., p. 202) records this species from Philippine Islands 
(Semper). Nicobar Islands (Semper), Java (Selenka). Celebes (Jkger). Fiji Islands 
(Semper). Amboina (Ludwig), Geelvink Bay at New Gunia (Ludwig), Mauritius 
(Haacke and Ludwig), Bonin Islands (Semper), Caroline Islands (Brandt), in his 
4 ‘ Challenger ” Reports. 

Pearson (j»c. oU.), records one specimen of this species from the lagoon inside the 
Reef in Galle, Ceylon in the Gulf of Manoar and the single specimen of this specie* 
represented in the Madras Museum collection is from Rameswaram in the Gulf of 

Manhar. 

Specimen in the collection. —One wet-preserved specimen is represented in the 
Museum’s Reference Collection. Locality ; Rameswaram, in the Gulf of Manaar. 

The specimen is bleached and faded into a dirty greyish white colour and is 
oloeelv and BtirwYg*y transversely wrinkled and the surface consequently presents a 
icoarse and roughly tubercula^ed appearance. The integument is thick, tough, coarse 
wd leathery. The specimen has been partly slit onen longitudinally on the ventral 
side, probably to facilitate study of the internal parts. The pedicels are contracted and 
are smaller and more closely crowded on the dorsal side. A fine, thread-like median 
longitudinal groove extends from the mouth to the anuR on the dorsal surface. The 
mus is distinctly star-shOpcd (or stellate) in appearance. 

The body is rather shurt, broad and thickly built. 



Measurements: Length of the body: 100 m.m. 

Width of the body in the middle : 48 mm. 


Family STICHOPODEDAE. 

The members of this family possess long, tentacular ampullae and an extensive 
rete mirabiie involving the left respiratory tree, but there are two gonadial tufts, ona 
lo each side of the dorsal mesentery. 


Genus Stlchopus Brandt. 

This is the main genus of this family.. The species of Stichopus are large, 
conspicuous, warty sea cucumbers, mostly of the warmer waters, with a warty or 
papillate dorsal surface and a flattened, creeping sole, bearing three bands of ioa* 
memory podia. In this genus, there are two bundles of genital tubes, one on each side 
of the dorsal mesentery. There are about eighteen to twenty tentacles. The body is 
^uar dr angular. The ambulacral papillae are placed on warts which are usually arranged 
in longitudinal rows. The belly (i.e., the ventral surface) is flattened, mostly with 
three well defined rows of tube feet (podia). Two tufts of genital follicles axe found L 
on the mesenterium. 

The ambulacral appendages are in the shape of pedicels and papillae; the former 
are arranged in three more or less distinct longitudinal series on the ventral surftge 

the latter mostly situated on the tops of tfael'Iafger or smaller pro tuber cnees,’ form-' 
ing rows along the dorsal ambulacra, or scattered all over the dorsal surface. The anus 
is devoid of calcareous teeth. C-shaped deposits are often present in the peristome. 

A single species, Stichopus chloronotus. is represented in the Museum collection, 
by specimens from Rameswaram and Kutikal in the Gulf of Manaar area. 


Stichopus chloronotus Brandt. 

Figctre 19. 

Stichopus chloronotus, Brandt, Prodrom, etc., 1835, p. 50. 

Stichopus chloronotus, Brandt, V.E., Selenka, z.f.w.z., 17, 1867 p. 315—316; pi. 

xvii, figs. 20—24; pi. xviii, fig. 25. 


Stichopus chloronotus. 


Stichopus 

chloronotus , 

Stichopus 

chloronotus, 

Stichoptis 

cMoronotus, 

Stichopus 

chloronotus. 

Stichopus 

chloronotus , 

Stichopus 

chloronotus, 

Stichopus 

chloronotus, 

Stichopus 

chloronotus , 


Ludwig, H. Sitzb. k. Akad. d. Wisa., Berlin, No. 54 (1887) 
p. 1224; pi. xv, fig. 4. 

Sluiter, C. Ph., Natuurk., Tijd., v. Ned. Ind. (1887), Bd. 
47, p. 196. 

Lamport, K., Zool., Jahrb., Sy st., Bd ir, 1889, p. 815 . 

Semper, “Holothurien”, Rcison im. Arokipel der 
Philippinen (2), I, (Weisbaden), 1868, p. 275. 

Bedford, Willey’s Zoological Results, Part. II, 1809, p. 160 

Koehlor, Echinodermes de la baie d’Amboine (Rev 
Suisse Zool., t. Ill 1895, p. 285.) 

Koehler, Echinodermes des. Piles de la Sonde (Mem. Soo. 
Zool, France, 1895, p. 385). 

Sluiter, Die Holothurien der Siboga Expeditie, 1901, p.31. 

Theel, “Hotothuridea”, Part II, Rep. Sci. Res. 

Challenger”, Zoo- logy, XIV, 1886, pp. 159 —i#o 
and 189—1*0; pi. vii. figs, a—«. 
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Stichopu* chloronotus , Pearson, Roport oh the HolOtlraroidoa'collected by Prof. 

Herdman at Ceylon, Ceylon Pearl Oyster Fisheries 
Report, Part I, Supplementary Report, V, 1904, 
p. 204. 

... Stickopus cMoronotuSy Gardiner, Fauna and Geography of the Maldivo and 

r: {? Laccadive Arohipolago, I, 1904, p. 339.. 

Stichopus choloronotus, Koningsberger, Tripang en Tripangviss cherij (Mod. 

Plantentium, Java, LXXI, 1904, p. 42). 

Stichopus chloronotus, Koehler and Vanoy, “Holothuriea recu eilles par l’lnvesti- 

gator dans l’Ocean Indien”, Calcutta, II; 1908, p. 23. 

> Stichopus chloronotus, Gravely, “Littoral Fauna of Krusadai Island in the Gulf 

of Manaar”, Bull. Madras Government Museum, 

, Natural History, I, No. 1, 1927, p. 165. 

This is a widely distributed species and has been recorded from various localities- 
in the Indo-Pacific Region, and in the Gulf of Manaar area, specimens of this specie* 
have been collected from Kutikal and Rameswaram. 

This species may be readily distinguished from all the other species of Holothurians 
from the Pamban area represented in the Museum collection by its two dorsal double 
rows and lateral single rows of large, conical tubercles, and by the presence of finely 
tapered, C-shaped spicules, which are characteristic of this species. 

Th&61 (loc. cit.’, p. 159), referring to the " Challenger ” specimens, reports that 
the colour of this species is normally olive brown. Koehler and Vaney (loc. cit., p. 23),., 
however, referring to specimens he had examined from the Andamans, states that the 
colouration of thi3 species in different specimens is very variable. Some of them are 
described as being greenish, others yellowish, and still others whitish. Their lengths 
tere reported to range from 45 mm. to 180 mm. Most of the specimens present, on thet 
dorsal radius, large papillae disposed in two more or less alternating rows, while on 
the lateral aradii, only a single row of these protuberences are reported to be presentj 
Koehler and Vaney have recorded specimens of this species from Port Blair and the 
Andaman Islands. 

The61 [loc. cit , p. 159) reports that the colour of this species in life is normally 
olive brown, but this is subject to variation. The tentacles are twenty in number^ 
The mouth is surrounded by a crown of papillae. The dorsal ambulacral appendages 
are in the shape of conical warts or protuberences arranged in a double alternating 
row along each side of the body as well as along the dorsal ambulacra; their arrange¬ 
ment in a double row is more distinct in the dorsal ambulacra than on the sides. The 
odd in ter ambulacrum and those of the sides of the body are naked. The ventral pedi- 
pels are crowded and their arrangement in longitudinal series is not said to be clear 
5n the contracted specimens reported by Theel in his “Challenger ’ Reports. A single 

madrcporic canal and throo Polian vehicles are present. 

The twenty tentacles, the papillae being placed on rather prominent conical warts, 
forming a double row along each dorsal ambulacrum, and a zig-zag or double alterna¬ 
ting row along each side of the body are characteristic features of this species.. • 

The deposits consists of numerous C-shaped bodies; in addition, tables are also 
present; besides, Theel (loc. c it, p. 159) reports that he has observed a very few. 
incomplete rosettes or dichotomously branched bodies which were absent in the typical 
specimens examined by Selenka and others. Dr. Gravely (loc. cit., p. 165) mentions 
$hat in the preparation made from the Gulf of Manaar specimens, such bodies wero 
found to be numerous. The spire of the tables terminates in eight to twelve teeth. 



Tlie pedicels contain spinous rods which are mostly enlarged and perforated at 
their middle. The dorsal appendages are also strengthened by numerous curved, simple 
or branched rods. The presence of the rosettes is pointed out as being the only differ¬ 
ent from the condition in the typical forms. Theel feels that possibly they are 
peculiar to the specimens from the concerned Stations referred to in the 4 ‘ Challenger * ’ 
Reports. or they might have escaped the previous observers on account of their scarcity. 

Pearson (loc. cit ., page 204), also records one specimen of this species from East 
Cheval Paar, 5J fathoms deep. The length is noted as 140 mm. This specimen 
(reported by Pearson from Ceylon) agrees very closely with Theel’s description. There 
are, however, only 19 tentacles in the Ceylon specimen recorded by Pearson. There 
are four longitudinal series of protuberences on the dorsum, the two dorsal series being 
double, while the two ventral series have & more or less zig-zag arrangement. The 
pedicels are described as being irregularly distributed over the ventral surface. Pro¬ 
fessor lierdman’8 notes state that the body was of a dark green colour when alive. 

Pearson (loc. cit. f pages 204-205)-, also records a distinct variety of this species, 
namely Stichopus chloronotus var. fuscus from Pearl Banks. Gulf of Manaar. He 
lias described this as a new variety, based on three specimens taken from a depth of 
9-26 fatjioiris at Pearl Banks. The lengths are reported to be respectively 170 mm., 
200 min., and 110 mm. The mouth is surrounded by a crown of papillae. The 
number of tentacles is reported to be different in each specimen (eighteen in the 
largest, fourteen in the next and sixteen in the smallest). But in the two smaller 
specimens it is probable that some tentacles are retracted. 

Four irregulai rows of protuberences are reported to be present—one row along 
each side of the body. In this it differs from the typical form of Stichopus chloronotus, 
which has two double rows on the dorsal surface. The pedicels are irregularly 
■cattered on the ventral surface showing a slight indication of forming three rows. 

The deposits are said to agree with those of Stichopus chloronotus s. str., except 

that the O-shaped deposits are very scarce. 

The specimens of this variety in spirit are reported to be very much darker in 
colour than the spirit specimens of Stichopus chloronotus s. str., former being of a 1 
Hark chocolate brown colour. 

Pearson feels that the differences • between these specimens and the typical form 
of Sitchopus chloronotus justify the formation of a new variety. 

Recorded localities. —This is a widely distributed species and has been recorded 
iroui various localities in the Pacific Islands, Indian Ocean from East Africa to Malay 
Penmsula, Andaman Islands, Port Blair in the Andamans, Lifu, Loyalty Islands and 
from Kutikal and Rameswaram in the Gulf of Mannar. 

Theel (loc. cit., p. 159) recordg some specimens from Friendly Islands and Fiji 
Islands. In addition, the following locality records have been cited for this species: 
Zanzibar (Selenka), Querimba and Mozambique (Semper), Indian Ocean (Ludwig), 

Mauritius (Haecke, Ludwig). Macassar (Ludwig), Lugunor and Guahan (Brandt;, 
Sandwich Islands (Selenka), Pulo Tikul, Nicobar Islands, Pelew Islands, Molucca 
Islands, Navigator and Fiji Islands (according to Semper), Darros Islands (Bell). 

In addition, Theel reports many specimens from unknown localities. In addition 
to the O-shaped deposits and tables, Theel has observed some very scattered, incomplete 
rosettes in these specimens. 

Specimens in the collection. —Several wet-preserved specimen* are represented in 
the Museum collection. Most of them are collected from Rameswaram, in the Gulf 
of Manaar, where this species appears to be fairly common especially in the soft, sandy 
bottom of the shallow lagoons in and around Rames.waram Island. Of these specimens, 
two are exhibited in the Gallery and the remaining are contained in the Reference 
Collection. 
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Two specimens. Locality: Rameswaram, Gulf of Manaar. The specimen* u* 
•niformly dirty whitish grey. The large, button-like conical tubercles on the dorsal 
surface aod sides of the body are conspicuous and the ventral surface i» coarsely cuvertjd 
with numerous, close-set, minute papillae, and the surface as a hole is conspicuously 
Wransverseiv furrowed. The tentacles are rather contracted. 

Measurements.—(i) of the larger specimen : 

Length of the body : 102 mm. 

Width of the body at the middle: 82 mm. 

Height of the body at the middle : 19 mm. 

(ii) of the smaller specimen : 

Length of the body : 74 mm. 

Width of the body at the middle : 30 mm. 

Height of the body at the middle : 14 mm. 

11. Reference Collection: 

(1) Six specimens, wet-preserved. Locality : Rameswaram, Gulf of Manaar. 

The specimens aro uniformly greyish brown. Five of these were collected in* 
1985, while the remaining one was collected in 1943. 

The large, conical tubercles on the back and sides of the body are conspicuous 
and the entire surface is strongly transversely furrowed. The ventral surface is formed 
into a welldefined, flattend sole, bearing nuraeroas, closely crowded papillae. The? 
apecimens vary in size, length and in the proportions of their lengths so their width*. 

Measunnentg (i) of the longest specimen : 

Length of the body : 104 mm. 

Width of the body at the middle: 26 mm. 

Height of the body at the middle: 16 mm. 

(ii) of the broadest specimen : 

Length of the body : 88 mm- 

Width of the body at the middle : 36 mm. 

Height of the body at the middle : 20 mm. 

(ii) of the shortest specimen : 

Length of the body : 59 mm. 

Width of the body at the middle : 24 mm. 

Height of the body at the middle : 15 mm . 

(2) One small specimen, wet-preserved. Locality; Kuitkal, Gulf of Manaar 

1925. 

Tlie specimen is brownish grey and rather contracted. The tentacles on tfir 
back and sides of body are rather contracted and flattened in this specimen. 

Measurements: Lengith of the body : 51 mm. 

With of the body at the middle : 18 mm. 

Height of the body at the middle : 20 mm. . 
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ORDER MOLPADONIA 

The Molpadonia are mostly stout, relatively smooth sea cucumbers of some size, 
witl) Hie posterior region usually narrowed to simulate a tail, containing the elongated 
cloaca and bearing the anus at its tip. The terminal anterior end forms a flat, circular 
disk provided with fifteen (ten in one genus) digitate tentacles, simple or with fingers. 
The tentacles usually have free tentacular ampullae. Radial water vascular canals are 
present, but podia are lacking, except in Gephyrothuria, in which a few, widely 
spaced, very slender papillae occur on the mid-dorsal interradius. The radial canals 
terminate posteriorly in small anal papillae. Respriatory trees are present. The gonad 
occurs as two tufts of simple or branched tubules: Because of the lack of podia, the 

Molpadonia and the Apoda are known as apodous Holothurians. 

Family MOLPADIDAE 

The tentacles are simple, unbranched or digitate. Body tapering posteriorly into 
a narrow, longer or shorter caudal portion. The deposits are of various shapes. 
Anchors of a straDge shape and appearance very seldom occr. “Wheels’* are never 
present. 

The mam genus of the family is Molpadia and the single unidentified species 
represented ii the Museum collection belongs to this genus. 

flenu* Molpadia Cuvier 1817; Semper 1888. 

( = Akyroderma). 

(=Trochostoma). 

Tile members of this genus possess a well developed caudate region. This genus 
is characterized by the form of the tentacular digits ; these occur as one to three side 
pans and a large, unpaired terminal finger. Retractor muscles are present. The 
calcareous ring is provided with five bipartite posterior prolongations. The tentacles 
are twelve to fifteen in number and are branched and digitate. The calcareous deposits 
are in the form of knobbed or spinous, perforated, roundish button-like discs. 

A single unidentified specimen labelled Molpadia sp. was represented in the 
Museum collection, but this specimen is unfortunately not now traceable in the 
collection. 


ORDER APODA 

The Apoda are Holothurians with a cylindrical or fusiform body and totally devoid 
of podia, except for the tentacles. They are modified, vermiform Holothurians with 
rough or warty surface. The tentacles, ten to twenty, or even more in number, are 
simple, digitate or pinnate; shortened, pinnate tentacles grade into the digitate type. 
Tentacular ampullae are wanting, and the tentacular canals spring directly from th© 
water vascular ring; there are no radial canals. In correlation with the vermiform 
shape of the body, the loops of the digestive tract are much reduced or even almost 
wanting. There are no respiratory trees. The gonad consists of one pair of more or 
less branching tubules that are often hermaphrodite. Anchor and Wheel spicules are 
characteristic of this Order. 

The single species of this order represented in the Museum collection belongs to the 
family Synaptidae, which is included in the Suborder Apneumona. 

SUBORDER APNEUMONA 

The respiratory trees are absent. Ciliated cups, attached to the mesenteries are 
present. Radial ambulacral vessels are absent. 
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Family SYNAPTTDAE 

In this family there are no “ Wheel ” or sigmoid ossicles and the tentacles are 
always more or less pinnate or digitate. Anchor spicules with anchor plates are 
conspicuous in the thin body wall. Members of this family are often excessively elon¬ 
gated, and when fully extended, may reach lengths of two or three feet. The body 
is cylindrical. Only a single genus, Synapta, is represented in the Museum collection. 

Genus Synapta Eschsoltz. 

The tentacles aie ten to twenty-five in number, digitate or pinnate, but their number 

is usually limited to fifteen. The deposits consist of anchors, anchor plates and 
miliary granules. In htis genus, there is found immediately behind the calcraeous ring 
another supporting ring, called the cartilaginous ring, composed of dense connective 
tissue. Members of this genus are hermaphrodite. This genus includes worm-like 
Holothwians characterized by thepresence of “ Anchor ” spicules in the skin and ten 
to twenty-five finger-like or feather-like tentacles. 

Only a single species of this genus, namely, Synapta recta , collected from the 
Pamhan area in the Gulf of Mauaar, is represented in the Museum collection. 


Synapta recta Semper. 
Figure 20. 


Synapta recla t Semper, “Holothurien”, Reisen Archipel. der Philippinen (2) I(Wei- 

sbaden. 1868), p. 14, pi. IV, figs. 2 and 3. 

Synapta recta, Thedl, “Holothuridea”, II, Rep. Sci. Res. “H.M.S. Challenger”, 

Zoology' XIV, 1886, p. 24. 

Synapta recta , Sluiter, “Fauua des Java-Merres”, Nat. Tij. v. Ned. Indie, XLVII r 

1887. 


Synapta recta, Bedford, Holothurians, A. Willey’s Zoological Results, Part II, 

1899. 


Synapta recta, Pearson, Report on the Holothuroidea collected by Prof. Herdman r 

Ceylon, Ceylon Oyster Fisheries Report, Part I,Supplement¬ 
ary Report V, 1904, p. 186, pi. i, fig. 1. 

Synapta recta, Gravely, “Littoral Fauna of Krusadai Islana in the Gulf of 

Mauaar", Bull. Madras Government Museum,, Natural History, 
I, No. 1, 1927, p. 168, 


This species was originally represented in the Museum collection by a single speci¬ 
men collected from Pamban, which was found under the Pamban Bridge and referred 
to by Dr. F.H. Gravely in his account of the Echinodermata of Krusadai Island ( loc, 
cit., 1927, p. 168). Subsequently more specimens of the same species have been 
Collected from Pamban, Pamban Bridge, Rameswaram and Madras and these are now 
icon tamed n ithe Museum collection. The distribution of this species had been origi¬ 
nally recorded as Java, Ceylon and Bohol, but the occurrence of the species in Pamban r 
Rameswaram and Madras has therefore since extended its recorded range of distributioa 
to the East Coast of South India and to the Gulf of Manaar area in South India also. 
The specimens of this species collected from Pamban are slender, purplish creature® 
about 60 mm. in length and very active when alive. Smaller, similar specimens are- 
abundant at Rameswaram. 


Pearson (loc. cit., p. 186) records eight specimens of this species from the outer 
part of Yard Cave. Trincomalee (Station XXVI), at a depth of 2—8 fathoms. Their 
lengths are reported to range from 15 mm. to 85 mm., and the smaller specimens are 
evidently in a contracted condition. 





Fig. 4. Cucumaria conjugens Semper. 
(X 10). 


Fig. 5. Cucumaria frauenfeldi Ludwig. 
(X 5). 









Fig. 8. Actinocucumis typica Ludwig 
(= Actinocucumis difficilis Bell). 



Fig. 9. Pentacta quadrangularis (Lesson). 












Fig. 13. Holothuria lubrica Sclenka. 













Fig. 14. Holothuria monacaria (Lesson) 
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Fig. 15. Holothuria pardalis Selenka. 
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Fig. 17. Holotfauria vagabunda Selenka 






















Fig. 19. Stichopus chloronotus Brandt. 









67 


These specimens were reported as living among sponge branches. The colour, when 
alive, ia described as purplish or striped lilac on a white ground. The five rays of the 
body are marked by five narrow white bands. The region between these rays is marked 
with numerous delicate lilac stripes forming a pattern which is variable in different 
individuals. The tentacles have been observed to be used for progression and are 
flattened for about two-thirds of their lengths from the apex. 

There are thirteen tentacles present, each having nineteen digits. There are about 
eighteen polian vesicles, six being larger, and the rest smaller. There is one madreporic 
canal. The alimentary canal is looped. 

The deposits in the Ceylon and Pamban specimens of this species seem to agrea 
with Sluiter’s figures. Pearson ha9 found, however, that some of the Anchor plates 
differ from the usual form in having smooth holes. There are also present in the skin 
numerous miliary granules which are arranged in groups of 3ix or seven, having typi- 
pally ono central granule, surrounded by numeous granules in a circle. Pearson states 
that this species ( Synapto striata) appears to be very closely allied to Synapta recta and 
Synapta indivisa , but it has since been established that Synapta striata is a synonym 
for Synapta recta 

The^l ( loc . cit., p. 24), reporting on the “ Challenger ” specimens of this specie*, 
includes this species in the group of Synaptid* having thirteen tentacles, and describes 
the tentacles as bearing very short digits. A cartilaginous ring is present, with holes 
posteriorly. Thee' also reports, in the “ Challenger ” specimens, nine long and three 
to four shorter Polian vesicles. A snigle madreporic canal is also reported to be present 
in these specimens. The deposits are said to resemble tthose of Synapta indivisa closely, 
[The Anchor arms are smaller, smooth, holes. The miliary granules are described ad 
three large and some smaller, smooth holes. The miliary granules are described ad 
being resette shaped. This species ( Synapta recta) is especially distinguished by the 
intestine not forming convolutions. 

Semper {loc. cit., p. 14) reporting on the specimens collected from Bohol in the 
Philippine Archipelago at a depth of 6-—8 fathoms, describes this species as possessing 
thirteen feathery tentacles which have very short stalks. Their side branches appear 
to be very short and in spirit specimens they are reported to appear as small tubercles. 
The colour is described as dark violet and finely striped with yellowish white. 

Semper remarks that this is the only Philippine species of Synapta without a twisted 
gut The gut runs a straight course and is attached throughout its length by the dorsal 
raeseiiferiuin Niue comparatively very long Polian vesicles and three to four smaller 
ones are also reported to be present in these specimens from the Philippines. The hole* 
{perforations) of the calcareous ring are at the hind margin of the same. 

Bedford (loc. cit., p. 142) reports one specimen of this species from off China 
Straits, New Guinea, 4 centimetres long and with tentacles up to 12 mm. in length; 

itg colour is described as being “ speckled ” when alive. This specimen is reported to 
correspond exactly with Semper’s original description and figures. In fresh condition 
•thirteen tentacles were counted. The colour pattern is said to consist of alternate light 
and dark greyish longitudinal bands, thickly speckled with whitish spots. 

Recorded localities :—Yard Cave, Trincomalee, Ceylon ; Bohol, Philippine Island* ; 
Off China Straits. New Guinea; Pamban, Pamban Bridge and Rameswaram in the Gulf 
of Manaar, South India. 

Specimens in the collection. —There are numerous small, spirit-preserved specimens 
in the Reference Collection, collected from under the Pamban Bridge, Pamban in the 
Gulf of Manaar. The specimens are all fragile, worm-like, with a t hin sac-like body 
wall. 

Some of the specimens are small, pale brownish in colour and are barely more thao 
an ir.ch or an inch and a half in length, These are probably young specimens. 
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The larger, adult specimens are greyish brown or dull purplish grey in alcohol. 

The largest specimen measures 135 mm. in length and i5 mm. in width at the 
middle of the body. The tentacles are clearly seen in this specimen, although rather 
badly contracted. The body wall is thin and membranous for the most part, but it is 
more tough and rigid in the anterior one-third of the length of the body where the body 
Is rather narrow and contracted and the surface is full of transverse wrinkles and 
furrows. The specimen is dull greyish. 

In addition to the above specimens, there are a few similar, but smaller dull 
purplish grey or blackish grey specimens in the Reference Collection, from Madras, 
labelled as “ Synapta sp. ** but these also appear to belong to the same species, Synapto 
reda. 


CLASS ECHINOIDEA 

The Echinoida are Echinoderms of globose, ovoid or discoidal shape with a marked, 
pentamerous or secondarily bilateral symmetry, oriented with the oral surface down¬ 
ward, provided with two to five, mostly five, gonads, and covered with spines borne 
on an endoskeletal shell or test which is usually rigid and composed of closely fitted 
calcareous plates arranged iu twenty meridional rows (ten ambulacral and ten inter- 
ar.ibutacral) of which the former are pierced with pores for the passage of the tube 
feet or podia. 

The Echinoids are exclusively marine animals adapted to an existence on hte sea 
bottom. They include the animals commonly known as sea urchins, heart urchins 
and sand dollars. 

The Echinoids are subdivided into two distinct- groups or subclasses—the Regular 
Echinoids (Regularia or Endocyclica) and the Irregular Echinoids (Irregularis, or Exo- 
cyclica). The former, which comprises the Regular sea urchins, are typically of globose 
shape and usually more or less flattened at the poles, but some are oval and the anus 
is situated centrally on the. aboral surface. In the Irregular Echinoids, which com¬ 
prise the Heart urchins, Cake urchins, Sand dollars, etc., the periproct including th© 
* anus has moved out 0 f the centre of the aboral surface and most of them show a 
decided tendency towards a secondary bilateral symmotrv. 


SUBCLASS REGULARIA (=ENDOCYCLICA) 

In this Subclass, which comprises the Regular Echinoids or sea urchins in the 
strict sense, the test generally has a rounded profile and is pcntamcrously symmetri¬ 
cal, with regularly alternating ambulacra and interambulacra, the peristome and the 
periproct occupy central positions at the oral and aboral poles respectively, and the 
periproct is encircled by the apical system of plates. 

ORDER AULODONTA 

This and the succeeding Order, the Striodonta under this Subclass include the 
most typical of the Regular Sea urchins- The coronal plates do not continue on to 
the peristome where plates of the ambulacral system are represented only by the 
ten buccal plates. Gills are present. Giobiferous pedicellariae are lacking, but the 
other three types are well represented. The epiphyses in the Aristotle’s Lantern are small 
and do not meet above the tooth, leaving a large, open space in each pyramid and 
the teeth lack keels. Small auricles are present on the perignathic girdle. 

The two species of this Order represented in the Museum collectino belong to 

the' famPy Diadematidae, which is the most important and best known of the Aulodont 
families, comprising forms which live mostly in the littoral and sub-littoral zones. 
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Family DIADEMATH)AE 

This family is distinguished by the slender, fragile, hollow spines, often very 

long, armed with whorls of minute teeth. These sea urchins are generally of large 
size and purple or black in colour, sometimes with spot? or streaks of a brilliant blue 
Colour along the aboral ambulacra. In some genera the spines are very long and are 
reported to be poisonous. 

The two species represented in the Museum collection belong to the genera 
Astropyga and Rchinothrix. 


Gonus Astropyga Gray. 

The test is large and flattened and the elongated genital plates render the aboral 
central part star-like in appearance. A depressed spineless, interambulacral area extends 
from each genital plate towards the ambitus and this area bifurcates. These naked areas 
are marked by bright blue spots. 

The primary spines are relatively short, rough and almost solid. The actinal surface 
bears normal primary tubercles. The poriferous areas become wider at the peristome. 

The test of Astropyga is thin, with the plates loosely connected, so that the whole 
test is more or less flexible. The test is greatly depressed. The interambulacra are 
often sunken far below the convex ambulacra near the abactinal pole. The spines 
rarely attain a length equal to half the diameter of the test. The coronal plates of 
the actinal surface and near the ambitus are deeply pitted when seen from the inside 
of the test, the pits corresponding to the primary tubercles. 

Only a single species of this genus,- Astropyga radiata, which is widely distributed 
in the Indo-Pacific Region, is represented in the Museum collection. 


Astropyga radiata (Leske). 
Figures 21 and 22. 


Cidaris radiata , Leske, 1778, Add. ad Klein, p. 52. 


Astropyga 

Astropyga 

Astropyga, 


Astropyga 


Astropyga 


radiata , Gray, Ann. Phil., XXVI, 1825. p. 426. 

mossambica, Peters, 1856, Abhandl., Akad. Berlin, 1854, fig. 1. 

radiata , Agassiz, A., “Revision of the Echini”, Cat. Mus. Comp. 

Zoology, Harvard, No. VII, 1872—74, p. 420; II, pll 
xxiv, fig. 40. 

rodiata, Boll, Report on the Eehinoderms (other than Holothnrians) 
collected by Dr. Willey, in Willey’s Zoological Results, 
Part II, (Cambridge, 1899), p. 135. (Astropyga elastica 
and Astropyga radiata). 

radiata , Clark, H.L.,A Catalogue of the Recent Sea Urchins (Echinoidea) 
in the Collection of the British Museum, 1925, p. 46. 


Astropyga radiata , Agassiz, Report of the Scientific Results of tho Voyage of 

“H.M.S. Challenger”, Zoology, III, 1880, p. 70; 

Plate Xa, figs. 8 and 9. 


Astropyga radiata, Moijere, Siboga Expeditie, Echinoidea, Livr. XIV, 1904, p. 56. 

Astropyga radiata , Duncan, “On the Anatomy of the Ambulacra of the 

Recent Diadematodea”, Journ. Linn. Soc. London, 
XIX, p. 107. 

Astropyga radiata, Koehler, Echinodermes recuielles par M. Korotnev sux 

iles de la Sonde, Mem. Soc. Zool. Franoe,- 1895, p. 412. 
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Astropyga 


Aetropyga 


Astropyga 


radiata , Preffer, Ostafr.kanischo Echiniden, ges von Dr. Stuhlmann, 
Mittheil, Naturh. Mus. Hamburg, XIII, p. 46. 

radiata, Echinodormon von Tomato (gos von Kukenthal), Abbandl. 
Senckenb. Naturf. Gesellsch., XXV, p. 83. 

radiata, Doderlein, Bericht ub. die v. Semon ges. Echinoidea, Semon. 

Zool. Forschungsr., V, Jan. Denkschr., VIII, p. 57,(699). 


Astropyga radiata, Hyman, The Invertebrata, Echinodermata, 1955, p. 521. 


This is a widely distributed species in the Indo-Pacific Region and has been 
recorded both from the Pacific and Indian Oceans. The test is strongly flattened. 
The peristome is small, somewhat depressed, and with moderately deep, broad, actinal 
slits. The peristomial membrane is strengthened by closely packed rectangular or 
irregularly elliptical plates. The entire actinal part of the test is covered by tubercles 
of uniform size, forming closely arranged vertical and transverse rows. The columns 
of primary tubercles on the actinal surface are parallel with the margin of the ambulac¬ 
rum. 


The outline of the test as seen from above is pentagonal. There are two rows of 
primary tubercles, extending to the ambitus, of uniform size, somewhat smaller than 
the primary rows of the interambulacra. The whole abactinal part of the test is flat. 
The proiferous zone is broadest, about two-thirds the distance from the ambitus to 
the abactinal system, tapering rapidly to the apex, but growing very gradually narr¬ 
ower from the ambitus on the actinal surface, being very slightly petaloid near the 
peristome. 

In the interambulacral spaces, the whole of the abactinal part of the test is 
occupied by the broad, bare, forking band, separated from the proiferous zone by one 
principal vertical row of secondaries extending to the abactinal system, this primary 
row being flanked interiorly, near the abactinal system by a short, parallel row of 
secondaries, and by an interior row of small tubercles near the ambitus. t 

The coronal plates are narrow and elongate. Tho tubercles of both ambulacral 
and niterambulacral areas are small, very distinctly crenulated with a broad, flat, 
6crobicular circle, sharply marked, and slightly raised above tho general level of the 
tqst. The spines are extremely slender and short, compared to the great diameter 
of the test in the other species of this family. They are either uniformly coloured or 
variegated by transverse bands of a lighter colour. The abactinal system( (i.e., the 
apical system) is large; the analplates are elongate and triangular. The madreporic 
genital plate is slightly larger than the others. The genital openings are close to the 
apex, separated by narrow, rectangular, ocular plates adjoining the large, anal area. 

In young specimens, the ambulacra are quite swollen near the edge and the out¬ 
line is more or less pentagonal. The actinal part of the test is not so strongly flattened, 
nor is it thickly covered by tubercles as in adult specimens. The actinost-ome (peria- 
tome) is very large in proportion to the diameter of the test. The .proiferous zone is 
of uniform width, the tubercles being proportionately much larger. The pits extend¬ 
ing along the sides of the bare, median interambulacral space are well marked. 

The columns of primary tubercles on the actinal surface are parallel with the 
margin of the ambulacrum. 

The colour of this species, when alive, is subject to considerable variation. 
Typically, the colour is whitish green, mixed with reddish brown. The anal system, 
genital plates and the bare median interambulacra are reddish, with a row of sky- 
blue spots placed in the pits of the coronal plates. Numerous similar spots are also 
found on the actinal membrane. The spines are reddish brown, ringed with greenish 
white. The dried specimens vary from a nearly uniform, greenish white test, to a 
uniform dirty violet colour. 
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Specimens of this specks from the Hawaiian Island show a very striking coloura¬ 
tion, being reddish white and red, much brighter and more showy than in the speci¬ 
mens from the Indian Ocean. A specimen from the Andamans reported by Clark, 
( loc. cit., p. 46) is reported to have the test of a deep red colour typical of dstropyga 
radiata, but the specimens are handed with pale green and red. Specimens from the 
eastern coast of Africa are said to be usually quite dark. A specimer from Mauritius 
reported by Clark (loc. cit., p. 46) is said to be greenish yellow, with no indication 
of red. Clark (loc. cit., p 46) also reports that a specimen from Seychelles taken by 
the Alert Expedition is the largest in the British Museum collection and is said to 
measure 165 mm. in diameter. 

Meijere (loc. cit., p. 56) reports that among the specimens of this species from 
the Siboga Expedition Collection, examined by him, not even a single one was a full 

grown specimen. All of them are reported to be rather very small ranging from 10 to 
20 mm. in diameter. The rows of primary tubercles in these specimens are said to 
proceed up to the peristome. They diminish gradually in size and the secondary 
tubercles found between them are very scanty. The peristome is reported to be pro¬ 
portionately large in comparison with the diameter of the test in these young speci¬ 
mens. The peristome of a specimen 21 mm. broad is cited as being 9 mm. in diameter, 
and the pristome of another specimen (from Banda) 16 mm. in diameter is cited as 
being 7 mm. in diameter. The colouration of these specimens is also reported to be 
variable. In the specimen from Banda, reported by Meijere (loc. cit., p. 56), the 
middle interambulacral area (on the apical side) which is demarcated by the eye spots 
is white while the other parts are red. 

This species has also been recorded from the Loyalty Islands (Bell, loc. cit., p. 135). 
Bell reports that this is a more westerly locality than has as yet been recorded for this 

species. 

Specimens in the collection.— Two specimens preserved in alcohol. Locality : From 
off Nagapattinam. 

The specimens are rather large, with whitish t^sts and purplish, or purplish 
white spines, most of which have fallen off from the tests. The spines are long and 
slender, and many of them are purplish with white tips. The test is large, rather 
flattened. The actinal surface (i.e., the oral surface) is flat. The peristome is placed 
in a deeply depressed (concavely sunken) area in the centre of the actinal surface. 
On the abactina* side, the ambulacral areas are rather raised and separated by the 
somewhat depressed interambulacral spaces, which are occupied by the bare, broad, 
forking bands. On the actinal side, the jaws of the lantern are seen clearly pro¬ 
truding from the mouth as a conical structure. The primary tubercles, disposed in 
rows all over the test both on the ambulacral and interambulacral areas are white, 
distinctly crenulated, with a broad, flat, sharply marked, scrobicular circle, slightly 
raised above the general level of the test. 

As the spines have mostly dropped off from the actinal surface in the present 
specimens, the spines appear more numerous and close-set on the abactmal surface in 
the present specimens. 

Tliis is one of the largest of the regular sea urchins inhabiting the coastal wate.n* 
on the East Coast of Peninsular India, but appears to be rather rare. 

Measurements: Diameter of the test at the ambitus: 118 mm. 

Height of the test: 49 mm. 

The average length of a primary spine is about 26 mm. 

Both specimens measure more or less the same dimensions. 
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Genus Echnothrix Peters. 

• ' '* I. I". . i.. 

This genus is somewhat intermediate between Diadema and Astropyga in its 
characters. The test is firm* flattened and moderately stout. There are larger 
tubercles instead of the larger tubercles of uniform size typical of Astropyga. The 
ambulacra differ from those of Astropyga in having many vertical rows of very small 
tubercles instead of the larger tubercles of uniform size typical of Astropyga. The 
ambulacra are also much broader near the abactinal system where they become 
petaloid. The poriferous zone is broad and the pores are arranged as in' Astropyga. 
Large spines are confined to the broad interambulacra, and t-he narrow ambulaci* 
bear only five spines, elongated aborally and capable of inflicting severe wounds. The 
spines of the sea urchins of this genus are often beautifully banded. At first sigh* 
the spines of the two areas appear quite different, but the difference is only in their 
Size — these of the narrow ambulacra being fine, elongated, silk-like spines, while 
those of the broad interambulacra are large, verticillate or longitudinally striated. 
But they are not as hollow as in Diadema, The anal system is strongly protected at 
the base by plates, as in Astropyga. 

The primary spines are rough and hollow. There are no spines on the buccal 
plates. The ambulacra bear numerous secondaries above the ambitus and are wide* 
aoactinally than in the mid zone, 

The abactinal system resembles that of Astropyga , but the plates are not quit* 
so elongate. There is no bare, forked median interambulacral space as in Astropyga. 

Two species of this genus, namely, Echinothrix calamaris and Echinothrir diadema 
are common and are widely distributed in the Indo-West Pacific Region. 

Of these, only one species, Echinothrix calamaris, is represented in the Museum 
collection by a specimen collected from Tuticorin. 


Echinothrix calamaris (Pallas). 

Figure 23 


Echinus calamaris, Pallas, Spic, Zool. l,fasc. 1774, 10, p. 31. 

Echinothrix calamaris, Agassiz, A., “Revision of the Echini“ Cat. Mus. Comp. 

Zool., Harvard, No. VH, 1872-74, pt. 1, 1872; 
pb. 119—120. 

Echinothrix calamaris, Agassiz, A., “Revision of the Eohini“ Cat. Mus. Comp. 

Zool., Harvard, No. VIII, 1872 — 74, pt. Ill, p. 
413; pi, III a. figs. 1—2; pi. XXXV, figs. 10 — 15. 

calamaris, Agassiz, Report of the Scientific Results of the Voyage 
of “H.M.S. Challenger”, Zoology, HI, 1880, p, 67. 

caiamarir , Th. Studer, “Gazelle”, Echiniden, Monastb- Ak 
Wissensch., Berlin, 1880, p. 868. 

calamaris, Tenison Woods, “On the habits of some Australian 
Eoliini”, Proc. Linn. Soc New South Wales, V, p. 105. 


Echinothrix 

Echinothrix 

Echinothrix 


Echinothrix 


Echinothrix 

Echinothrix 


calamaris, Duncan and Sladen, “On the Anatoy of the Ambulacra of* 
* the Recent dematidae”, Journ. Linn. London, Zoology, 

• • • XIX, p. Desori) an dp. 106. 

calamaris, D.upcaii, ‘ On tho perignathic girdle of Echinoidea”, 
Journ. Linn. So London, Zoology, XIX, p. 202 Desori). 


calamaris, Loveh, “The Linnaean species of Echi- noidea” Bin. Kgl. 

Syensk. Vet. Ak Handl., Ill, 4. 1887, p. 137. E. 

* Diadema). 
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EM»Ohrix 

colamaris. 

Bchinothriz 

calamaris. 

EMnothriz 

calamaris , 

Bchinothriz 

colamaris , 

Bchinothriz 

calamaris, 

EsMn< thrix 

calamaris. 

Khinothrix 

colamaris , 

Echinothriz 

EMnothriz 

calamaris, 

calamaris, 

EMnothriz 

calamaris, 

Bchinothriz 

calamaris. 

Bchinothriz 

calamaris , 

Bchinothriz 

calamaris , 


Von Mortens. Eohinodermen aua Nee— Onineo 
Sitzungsber, Ges. Nat. Fr. Berlin, 1889, p. 184 

Koehler, “Echinodermes des ilea de al Sonde”, Mem. 8oo. 
Zool. Ffanoe, 1896, p. 411, (E. Desori). 

Bluiter, Die Eohiniden, Sommlung doe Museums su 
Amsterdam, Bijdragon tot de Dierg XVII, 1894, p. 68.. 

Ludwig, Eohinodermen des Sansib arg- bietos, gea 
VOELTZKOW, Abhand* Senek. naturf. Gesellsch.. XXI 
p,. 6531 (E. Desori). 

Pfeffer, Eohinodermen von Ter note Abb. Senckenb 
naturf. Gesellso, XXV p. 8*. 

Whitelogge, The Ecinodermata of Funafuti, Austr. Mus., 

Ill Atoll Funafuti, p. 2, p. 156. 

Doderlein, Berioht ub. die von gesamm. Echinoidea in 
Semon’s Zoo. Forschung^r. V. Jan Denkschr., VIII, 
Mem. 1902, p. 66 (698). 

Anderson, Rep. Mar. Survey of India. 1898—1899, p. 1|. 

Bell, Fauna and Geography of the Maidive and Laooadiv* 
Arohipelagoes, p. 230. ( E . Desori). 

Meijere, Siboga-Expeditie, Eohinoidea, Livr. XIV, 1904, 
p. 61. 

Clark, H.L., 4 ‘Catalogue of the Beoent Sea Urchine 

(Eohinoidea) in the Colleotion of the British 
Museum, 1925, p. 44. 

dark, A.H., "Echinoderms from tha Marshall Islands”, 
Proc. United States National Museum, Vol. 102, 
1962, p. 269. 

Hyman, The Invertebrates, Eohinodermata, 1956, p. 622. 


This species is closely related to Echinotkrw Desorii and Meijere ( loc . cit., p. 51), 
is of the opinion that the two are synonymous. The interambulacral primary spines 

are fragile, the inner cavity being more than half the diameter of the spine. Minute 

teeth are present, covering the surface of the spines and arranged in distinctly separated 
whorls. The larger spines are usually black and white, while the ambulacral ones 
are yellowish green. But in old specimens, the spines tend to become dull and black 
and lose their distinctive appearance. The spines of the young specimens of this 
species sre comparatively shorter, but at the same time also proportionately much 
broader, more or less spreading at the extremity, hollow throughout their entire 
length, and extremely thin and delicate. The spines of older specimens frequently 
retain these characteristics of the young until they attain quite a large size. Generally, 
with increasing age, the spines become comparatively more tapering and stouter. In 
the interambulacral region, the bare median space extends nearly to the ambitus. 


There are only four primary tubercles on each coronal plate, few secondaries and 
numerous prominent miliaries. The peristomial membrane is closely covered by large, 
calcareous plates. The ambulacra are broad and the poriferous zone is of moderate 
width, with from three to four median rows of secondary tubercles between the two 
outer ones. The ambulacra near the abactinal system is slightly raised, so that the 
tetl is slightly inflated Dear the ambitus, with flattened actinal surface and somewhat 
conical outline towards the abactinal pole, with depressed, abactinal area. The aba^ 
teal system is remarkatts for the large size of the anal system, covered by a thin 
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membrane, and only strengthened by % few calcareous granules, a single row of plat<p 
near the genital ring, and the small size of the equilaterally triangular genital platen, 
•operated by greatly elongated ocular plates. • 

The colour of the spines varies from a uniform straw colour to a light violet 
eolour, with four or five broad bands of a darker colour, the test and the’ ambulacra) 
•pines being generally of a darker tint. The colouration of the tubercles is quit* 
indistinct. 

/ 

The peristomial membrane as well as the anal membrane of the young is thickly 
cowed by plates. The profile of small specimens is also more nearly globular. 

Large adult specimens of this species from Mauritius in the British Museum 
collection are said to be dull and dark-coloured, being very different from the typical 
specimens from other localities. There is considerable variation in the colour and 
appearance of specimens of this species from different localities. '■ 6 • 

Specimens in the collection : One specimen, wet-preserved in alcohol. Loei%: 
Tholayirampar, Tuticorin. 

The test is rather flat, firm and moderately thick. The spines are stout, longiA 
•nd tapering towards the tip, and beautifully cross-banded alternately with black and 
white. The abactinal wall of the test, unfortunately, is broken in the present speci¬ 
men. The test and the ambnlacral spines are of a darker colonr than the spines in 
the inlerambulacral area. The surface of the spines is finely and closely serrated. 
The primary tubercle* are large, white, with raised scrobicular circle round the base 
which is distinctly striated (milled). The actinal surface is flattened and the abactinal 
area is depressed. There are few secondary tubercles, but numerous prominent miliary 
tubercles are present. 

Measurements : Length of an average primary spine: 44 rom. 

Diameter of the test: 83 mm. 

Height of the test: 83 mm. 


ORDEB 8TEI0D0NTA 

The Striodonta include mostly extinct species of regular sea urchins and conaui 
of four wholly extinct families, two other families, each represented by only one living 
•pecies, and two other families, the 8alenidae and Arbaciidae which contain a num¬ 
ber of living genera and species. 

In this Order, as in the Aulodonta, the epiphysis of the lantern are small, and 
do not unite above the teeth, but the teeth are keeled. The pergnathic girdle gives 
rise to auricles in the radial positions and is reduced to a ridge or waU in the inter- 
radii. The spines are solid, with or without a cortex, and globiferous pedicellarisa 

•re generally absent. 

Only a single family, the Stomopneustidae, is represented in the Museum collec¬ 
tion by the single species, Stomopneustet voriolaris , which is the only living epeciea 
of the family. 


Family STOMOPITEUSTlDAE 

This familv is characterized by the presence of a periproct of small plates, and 
h represented by only one living species, namely. Stomopneustes varwlans .which fe 

represented in the Museum collection by several specimens from the Madras Coast an* 
from the Gulf of Manaar area. 

The teeth are keeled. The prmiary tubercles are imperforate. The ambulwrral 
plates are compound, composed of three elements, but in the median zone, every Con* 
or five such plates are united and overgrown by one large primary tubercle. 
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' n '"’ tl0ned a ^° ve ’ th, f fami 'y includes only a single living genus and species, 

*!5!k ' 7> , to,n °P neut ^ s l "‘"C.laiu, a rather large, black or blackish violet sea urchin 
v7k rS° r ? US am ^ a l ac f®l plates. It is a widely distributed species and is common 
in the littoral zone in shallow waters in the Indo-Pacific Region. 


Genus Stomopnenstes Agassiz. 

The test is large, stout and nearly circular, although there is a slight tendency 
towards obliquity in the axis of old specimens. The primary spines are long, stout 
•nd finely longitudinally striated. The actinal surface is flat, the poriferous zones 
becoming petaloid; while above the ambitus, it i 8 narrow, forming three irregular 
vertical lines of parallel rows of pores. The peristome is small, the actinal slit* being 
•caroely ranked. The primary tubercles are conspicuous. There are only two principal 
rows of primary tubercles, both in the ambulacral and interambulacral areas. 

The single living species of thiB genus, namely, Stomopnenstes variolaris, is repre¬ 
sented in the Museum collection by several specimens, both dry and wet-preserved. 
It is one of the commonest and most familiar species of regular sea urchins found in 
littoral zones around the South Indian shores. 


Stomopnenstes variolaris (Lamarck). 
Figubzs 24, 30 and 26. 


Skkinms variolaris, Lamarck, Histoire naturelle des Animauk sans Vertebr. 

1816, III, p. 47. 

Stomopnenstes variolaris, Agassiz, Mem. Eoh. Anat., Echinus, 1841, p. x. 

Stomopnenstes variolaris, Agassiz, “Revision of the Eohini*’, Cat. Mus. Comp. 

Zoology, Harvard, No. VII, 18V2—74, pt. Ill, 
p. 487, pi. iv, figs. 1—8, pi. xxiv, figs. 31—32; pi. 
vi, figs. 11—11a; pi. xxxvi, figs. 2, 3. 


Stomopnenstes variolaris, Tenison Woods, “The Eohini of Australia**, Proc. 

Linn. Soo., New South Wales, II, 1878, p. 166. 

Stomopnenstes variolaris, Tonison Woods, “On some New Australian Echini’* 

Ibid., IV, 1880, p. 288. 

Stomopnenstes variolaris. Revision of the Fossil Echini from the Tertiary Strata 

of Java. Notes, Leyden Museum, II, p. 73 • 


Stomopnenstes variolaris, Stewart, “On some structural features of Echinosirephua 

molara, etc./*, Joum. Mior. Soo., Ill, 1880, p. 9.0.» 


Stomopnenstes variolaris, Bell, “Observations on the Characters of Echinoidea", 

IV, The Echinometridaa, Proo. Zool. Soc., 
London, 1881, p, 426. 


Stomopnenstes variolaris, da Loriol, E^hinodermes recuielles par M. V. de. 

RobillaTd a l’ile Maurice. Mem. Boo. de Phys. et 
didst. nat. de Genova, XXVTII, 1883, No. 8, p. 32. 

Stomopnenstes variolaris, Walter, Ceylon's Eohinodermen, JenaUche Zeitschr., f. 

Naturw., XVIII, p. 374. 


Slomopneustes variolaris, Bfiderlein, Echlnodermen von Ceylon. Zool. Jahrb. 

Abth. f. Syst., Ill, 1888, p. 836. 

Stomopnenstes variolaris, Bell, “Report on a Collection of Echinoderms made at 

Tuticorin, Madras”, Proo. Zool. 8oo. London, 1888 / 
p. 382. ; c 
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Stomopneustes variolaris , van Marten*. Echlnodennen am. Ken-Gcdnea, Sitsb* 

Ow. naturf, Feundo, Berlin, 1889, No. 9, p. lM t 

51 variolaris, Pfeffer, Ostafrikaniaohe Echiniden, Gee von 8tuh1manni 

Mitt hail, naturh., Mua. Hamburg, XIU, p. 48. 

Stomopneustes variolaris, Bluiter, Dio Echiniden Bamlung dea Muaouma an 

Amsterdam, Bijdragen tot do Dierkunde, XVII, 
1896, p. 69. 

Stomopneustes variolar**, Ludwig, Eohinodermen dee Sana!bargtbiota* (gm von 

Voeltrkow). Abhaadl. Sonokonb. ofttorf. GoMUmlk, 

XXI, p. 664. 

Anderson, “On ■ome Indian Echinoidaa”, Journ. Asiatic 
Soc. Bengal, LXVIH, p. 188. '• 

Morton sen, Ingolf-Echinoidea, I, p. 126. 

Moijere, Siboga-Ex pe ditie, Eahinoidea, Livr., XIV, 1904, 
p. 87. 

Clark, H.L., Catalogue of the Recent Sea Urchins (Bdrf* 
noidea), in the British Museum, 1926, p. 68. 

Gravely, “Littoral Fauna of Kruaadai Island, In the 
Gulf of Menaar”, Bull. Mad. Govt. Mu*.. I. 
No. 1 (Natural History), 1927. 

Hyman, The Invertebrates, IV. Eohiaodermata, 1966, 

p. 624. 

This species is widely distributed in the iDdo-pacific Region and is common ia 
shallow waters in the littoral zone. It has been taken both at Tuticorm and at Krosadai,. 
Tarnb&n and Shingle Islands in ths Gulf of Manaar area. It is a rather large, black or 
violet urchin with polyporous ambulacral plates. A good series of specimens of this specie* 
is reported as being represented in the British Museum collection, and H.L. Clark 
(loe. cit., p. 68), states that the largest of that senes is from Tuticorin in South India and 
^measures 95 mm. in diameter and 60 mm. in height. The specimens also exhibit consi¬ 
derable variation in the character and length of their primary spines. Some specimen* 
have shorter and stouter spires, while others have longer and more slender ipizMs. Th* 
colour also varies, but is usually very dark, greenish black or purplish black, or very 
nearly black. 

This species has a practically rounded, sub-spherical test, with broad, ambulacral 
areas and dark, purplish brown spines, much longer on one aids of the shell, than on th* 
other. 

The test is thick, more or less irregular in outline when seen from above, aeeoviin# 
ho the greater or lesser eccentricity of the axis; the auricles are very slender, somewhat 
depressed. The abactinal system (apical system of plates) is considerably large, compact 
and thickly covered with small plates, bearing secondary tubercles. The genital and oeular 
plates each carry one secondary and several small miliaries. The madreporic genital plat* 
is large, and the genital ring is narrow, with plates of uniform size. 

The bare with the spines removed, is purplish when fresh, but when bleached, 
if becomes perfectly chalky white. The test is characterized by the presence of a conti¬ 
nuous groove extending along the vertical suture of the plates in the median interambu> 
lacral space. This groove is well marked in the ambulacral region. The coronal plates 
are high. Two principal vertical rows of primary tubercles are present in the ambulacral 
a ad interambulacral spaces, the ambulacral apace being but slightly smaller thus th* 
intarambulacral. The ambulacral plate* are loosely covered by large secondaries and 
irregularly arranged miliaries, extending into the poriferous zone. The poriferous rone 


Stomopneustes variolaris, 
• 

Stomopneustes variolaris, 
Stomopneustes variolaris, 

Stomopneustes variolaris, 

Slomjpneudles variolaris, 

Stomopneustes variolaris, 
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U dcparatdd from the primary rows of tubercles by a vertical row of small tubercle*. Tw 
median interambulacral vertical rows of small tubercles, irregularly arranged separate 
the primary rows above the median space. 

The peristome is small, and the branchial notches (gill cuts) are moderately «v*iJ 
marked. The tubercles of the actinal surface are small, but rapidly increase in size to¬ 
wards the ambitus. The principal (i.e., primary) spines are stout, solid, tapering an<| 
-poaraely striated longitudinally from the prominent milled ring. 

As already stated, there is considerable variation in the colour of the specimens. 
Typically, the colour of the spines in specimens of this species from Mauritius, Java, 
Samao, ate., is reported to be olive green, with purplish tips, but ft© colour of the spinet 
in Indian specimens is normally very dark, greenish black, or purplish black. 

The poriferous zone is narrow above the ambitus. It is proportionately narrower in 
oHer specimens, where, owing to the great flattening of the actional surface, the poriferous 
cone becomes extremely petaloid, but tho number of pores in each arc is not increased. 

In young specimens, the actinal part of the poriferous zone is only slightly petaloid, 
the arrangement of the peres above and below the ambitus differing only slightly. 

Although thi* is one of the most characteristic and well defined species of regular 
SchinoidB, yet there is considerable variation in the colour and in the character and 
length of the spines. Generally, specimens in exposed situations have shorter and stouter 
•pines than those from relatively sheltered localities which tend to have longer and 
relatively more slender spines. 

Numerous “ ophioephalous " type of pedicellarice are present. 

The cleaned and bleached test of this species is c om monly sold as a marine curie, and 
fte stiff, stout, blackish spineB are sometimes used as slate pencils. The tubercles m th| 
test. On which the spines are mounted, are large and conspicuous. 

Specimen* in the collection :— 

I. Reference Collection: There are three adult, wet-preserved specimens and one 
▼ery tiny, wet-preserved young specimen besides many dry-preserved teste in the 
Reference Collction. 

(i) One test, (white), without spines. 

Locality; Rameswaram, Shingle Island, Gnlf of Manaar. 

The poriferous zones of the ambulacra and the rows of primary, secondary and 
miliary tubercles are clearly seen. The edge of the peristomial opening on the oral 6ide 
is uneven. 

Measurements : Diameter of the test. 90 mm. 

Height of the test: 45 mm. 

Diameter of the peristome: 20 mm. 

(ii) One moderate-sized specimen with the purplish black spines intact. The 
•pines are strong, stout and tapering towards the tip, but most of them are blunt at ft« 
lip. The spines at he sides of the test are the largest. The spines on the abactinal side 
Ur© much shorter and point downwards and outwards. The miliary spines are slender. 
The test is purplish brown, with the tubercles whitish. The pale brownish podia are 
XtmmAy crowded and are most conspicuously seen on ft* actinal side m the ambulacra! 

areas. Locality • Madras Harbour. 

Measurement©. Diameter df the test: 66 nm. 

Height of test: 88 ram. 

Diameter of the peristoma: 14 mnL 


,(iii) A similar, bat larger specimen, with more longish, tapering and moor 
pointed spines. 

Locality: Harbour Arm, Royapuram Bay, Madras, Chingleput District. 

The spines are purplish black. Some of the longer primary spines are longer 
tbao 40 mm, 

< Measurements. Diameter of the lest: 70 mm. 

Height of the test: 45 mm. 

Diameter of the peristome: 16 mm. 

liv) One very small* wet-preserved, young specimen with the spine* intact. 
Locality: Rameswaram, Shingle Island, Gulf of Manaar. 

The specimen is rather pale purplish brown, with the spines short, purplish, 
somewhat tapering towards the tip and whitish towards the tips. 

Measurement*: Diameter of the test: 15 mm . * 

Height of the test: 8 mm. ... j 

Diameter of the peristome: 3 mm. 

The spines or the ahactinal side in this specimen ore rather shorter and fewer than 
ifeqea on the oral surface and directed sideways. 

Besides the above, a graded series of eight dry-preserved tests of this species, well 
btaachei and white, ranging from a tiny young specimen to a very large, full-grown on# 
from Pulli Island and Shingle Island in the Gulf of Manaar, collected in 1943 ara alad 
available in tbe Reference collections. These are dry. empty shells which were washed up 
on the beach on iliese Islands. Portions of the lantern, consisting of the arched calcareous 
piece* rising from the actinal wall interiorly are persistent in most of these dead test*. 

(vi One very young, small specimen, Locality : Pulli Island, Gulf of Manaar- 
Meaiurement*: .Diameter of the test; 85 mm. 7 

Height of the test: 18 mm. 

Diameter of the peristome; 12 mm, 

(vi) One slightly larger specimen. Locality : Pulli Island, Gulf of M a n aa r - 

-n - Measurements: Diameter of the test: 56 mm- , . 3 

Height of the test: 32 mm. 

Diameter of the peristome: 13 mm- 

(vii) One larger (medium-sized) specimen. Locality: Pulli Island, Gulf of 

Manaar. 

Measurements • Diameter of the test: 78 mm. 

, ^ f Height of the test: 45 mm. 1 

. Height of the test: 45 mni> 

• ’ ’ (viii) One slightly larger (medium-sized! specimen. Locality; Pulli 

tikslf at Manaar. 

Measurements : Diameter of the test: 62 mm. 

Height of the test 50 mm. 

Diameter of the peristoma ; 22 tarn. 
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(ixj On* specimen* almost similar in size to the above (specimen Kb* vfa)- 
Laaatitv: Shingle Is 1 and, Gulf of MaDaar. ti 

M e — urement* : Diameter of the teBt: 63 mm* 

Height of the test: 49 nun. 

Diameter of the peristome . ; 

/ (which is slightly broken): 24 mm. 

(x) One larger specimen. Locality : Shingle Island, Gulf erf M&naar. 

Measurement* : Diameter of the test • 92 mm. a 

Height of the test: 66 mm. 

Diameter of the peristome: 25 mm. 

. i 

(xi) One large-sized specimen, not well bleached, and pale dirty brown in eofem** 
DoOritfy: Shingle Island, Golf of Mana&r. 

The apical system of plates is well seen in this specimen. 

Measurements : Diameter of the test: 97 mm. 

Height of the test: 68 mm. 

Diameter of the peristome : 26 mm. 

(xii) One still larger specimen. Locality; Pulli Island, Gulf of Manaar. 

Measurements : Diameter of the test: 100 mm. 

: Height of the test; 57 mm. 

Diameter of the peristome: 25 mm. 

. The peristome appears to remain almost constant in size after a certain stage, 
although the size ol the. test may increase as the specimen grows older, in this specie*. 

Besides the above specimens, there is one large, wet-preserved specimen from Bhingtei 
Island, two large, dry-preserved specimens with spines intact, also from Shingle Island,, 
< 611(1 one large, dry-preserved, perfectly bleached, white te 8 t of this species without spines, 
probably from th* same locality and one disarticulated Aristotle’s Lantern (masticators 
apparatus of a specimen of this species with the individual parts labelled—all exhibited in| 
Hie Gallery. 


ORDER CAMARODONTA 

In this Order the epiphyses of the lantern are enlarged and wide, and meet in satnm 
ever the foramen magnum, across the top of each pyramid forming a sort of bar in front 
of the tooth. The teeth nro keeled. The ambulacra are of the diadematoid or echinoid 
types or poly porous variants of these types. The spines are solid, without a cortex. The 
primary tubercles are imperforate. All the four types of pedicellariae are present in large 
slumbers, and the elobiferoup type is often provided with stalked glands. The auricle* d 
(be perignathio girdle generally from arches over radial structures passing on to WaM 
borona. V 

In the young specimens, the periproct is often occupied by a large plate which i* 
later usually partly absorbed or else replaced by small plates. 

Most of the common and more familiar regular urchins of the littoral Bone belong I* 
this Order. The existing species are grouped into six families. 



Family TEMNOPLEURIDAB 

In this family, the test is more or less sculptured by pits and depressions along tb# 
•aturea and on the plates, and the plates are sutured together by a system of pits and 
knobs. The gill cuts are mostly shallow. The members of this family are mostly «maD 
urchins, with short, brightly coloured or brightly banded spines, and are limited to tropi¬ 
cal and subtropical regions, except the Easters Pacific. 

9 

The ambulacral plates are compound, with three elements. Pits or sculpturing era 
present on tho coronal plates dorsally. The ocular plates are all usually exsert. 

This large and interesting family contains the smallest of the regular Echinoidea, 
find many of the most brilliantly coloured forms. This family is reported to be represented 
fci the British Museum collection by more than GOO specimens, belonging to 38 sped**. 

This family is divided into two sections or sub-families, one of which, namely, Trigo- 
ooridarinae, contains mostly deep water forms, characterized by sculptured tests, usually 
of small size (below 20 mm. in diameter), while the other, namely, Temnopleurinae, con¬ 
tains littoral species (sometimes found in waters of ccnsi durable depth) whose t«et» era 
not sculptured, and are, as a rule, of moderate or large size. Of these, species belonging 
lo the latter subfamily are naturally more numerous and more common and are characteri¬ 
zed by grest variability and diversity of form and colour. Naturally, «pecies of this family 
represented in the collection of this Museum belong only to the latter sub-famliy, thn 
Temnopleurinae, and are all littoral forms. 


Bub-family TEMNOPLEURINAE 

The test is not sculptured. The species of this sub-family are mostly littoral and 
possess tests of moderate to large size. Two genera ore included in this sub family, namely r 
fTcmnopleurcs and Salmocis and both these are represented in the Museum collection. 

The compound ambulacral plates are composed of wto primaries and an intermediate 
taniplato while true sutural pits are present and often undermine the plates. 

Genus Balmacta Agassis. 

. • • * * ' f 

The test is moderately thick, more or less conically ovoid, high, or somewhat flattened^ 
usually over 60 mm. in diameter in the adult state. The pores are trigeminate. Tim 
lubercles are crenulated, not perforate, arranged in several vertical rows, at the same tim* 
forming regular horizontal rows. The coronal plates at the ambitus each bear 4 to 9 primary 
liibercles. The median mterambulacral spaces are frequently bare. Angular pores as* 
present at the junction of the plates. The abactinal system of plates is prominent. Th4 
uctin&l system is small, with slight indentations. The spines are fine, slender, longitu¬ 
dinally straited and short. One of the msot characteristic features of this genus is that 
fhe pits on the test are reduced to minute pores at the sutural angles of the coronal plate* 

The auricle* are often high, thin, with high connecting ridges and small, auricular 
foramen. The ambulacral system is broad. The profile of the teat of all species varies 
greatly iu thU genus. 

Two species of tbi9 genus are represented in the Museum collection, namely SalmaeiM 
Mcolcr, recorded from the Madras Coast, and Salmons virgulata, occurring on Kmidf| 
and Shingle Islands in the Pambaa area in the Gulf of Manaar. 

The latter species, Salmacis virrjulata , may be readily distinguished from the former 
{ftOmods bicolot) by the fact that the spines are uniformly purplish blue, while In 
bicolor th« spinas are prettily banded alternately with white and violet. 
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Salmacis bicolor Agassiz. 
Figures 27 and 28. 


Salmade bicolor, 
Salmacis bioolor, 

Salmacis bicolor , 
Salmacis bicolor, 
Salmacis bicalor , 
.Salmacis bciolor. 


Agassiz, Val. Mon. Ech. Anat. Genre Echinus, 1841, p- vjii. 

Agassiz, “Revisios of the Echini'*, Cat. Mus. Comparative 
Zoology, Harvard, No. VII, 1872—74, Pt, III, p. 471; 
Plate viii a, figs. 11—12. 

Agassiz, Report of the Scientific Results of the Voyego 
of “H.M.S^Ch* Uenger”, Zoology, III, 1880, p. 113 

Clark, H.L., Catalogue of the Recent Sea Urchins (Eohinoidea) 
in the Collection of British Museum, 1925, p. 84. 

Koehler, Echino dca, III, R.I.M.S. Investigator, Indian Museum, 
Calcutta, 1927, pp. 78—80: pi. xiii, figs. 1—4 and 6—11. 

Gravely, “Shells and other Animal Remains of the Madras 
Beach", Full. Madras Govt. Mus., Natural History, V, 
No. 1, 1941, p. 


Salmacis bicolor , Hyman, The Invertebrates, Eohinodeimata, 1955, p. 526. 


This is the most common and familiar species of the genus Salmacis, and is widely 
'distributed in the Indian Ocean. 

The test is moderately thick. The peristome is of moderate size, decagonal and with 
-very slight indentations. The abactinal system (apical system of plates) is large, with 
broad, genital rings; the genital plates are of uniform size. The madreporic genital plate 
is only slightly larger. The anal system is covered by & comparatively few large, polygonal 
plates, carrying small tubercles, i>regularly arranged, with smaller oues between them. 
The ocular plates aie irregularly pentagonal, small, excluded from the anal system. The 
genital plates carry a ring of secondary tubercles near the anal system. The interambulacral 
-space is covered by tubercles of very uniform size, arranged in vertical and horizontal 
rows, decreasing gradually from the. ambitus ;to the abactinal pole ; the verticil rows 

adjacent to the poriferous zone are slightly larger than the others, as many as twelve 
vertical rows being present at the ambitus of a moderate-sized specimen measuring 50 mm. 
in diameter. The coronal piates are narrow. The plates carry in addition to the primary 

spines an irregular horizontal row of small granules above the primary tubercles. 
In the ambulacra! space, the two primary vertical rows adjacent to the pori¬ 
ferous zone are as large as the interambulacral primaries. The median space is filled with 
from four to five irregular vertical rows of somewhat smaller tubercles. In large specimens, 
the second inner vertical rows are frequently as large and regular as the outer row. On 
^jg ambolttra} pl&iei ft tm granules occupy the upper part of the coronal plate. 

On the, actina) (oral) side of the test at the ambitus and below it, the tubercles 
nrrease rapidlv ui size, nod cover the whole actinal surface close to the actinostome with 
tubercles of very uniform size arranged in regular, horizontal orws, but becoming slightly 
•mailer towards the peristome (actinostome). The median ambulacral tubercles, however; 
ffimmiah gradually in Bize towards the actinostome. Th# poriferous zone is broad. Thq 
gem are large, regularly arranged in arcs of three pairs. The spines of the best above the 
ambitus are short, pointed and .'jiciiaei-, and arc ot a greenish colour and banded with five 
oi six transverse bands of violet. The spines of the actinal surface are much longer and 
broader, frequently flattened, gradually tapering and blunt at the extremity and banded 
similar to the spiiies above the ambitus. Sometimes the spines are prettily banded in red 
and yellowish gieen. The colour of tho test, when dry, is yellowish brown. The pores at 
the median junctions arc small, and the horizontal sutures of the coronal plates slightly 

■furrowed. 
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The specimens are usually about 45 to 50 mm. in diameter (test), but the largest 
specimens measure 77 mm. in diameter and 49 mm. in height. Specimens of this species 
have been collected from a wide range of localities including the Red Sea, Indian Ocean, 
Mozambique, Ce>lon, Zamboangan, Madagascar ana Zanzibar. The smallest specimen 
of this species in the British Museum collection from Macclesfield Bank is described as 
being about 7 mm. in d'araeter, with the spines 7 mm. long. 

There is considerable variation m the colour of the specimens in this species. Clark 
(ioc. cit., p. 841 cites the instance of certain specimens of this species from Madagascar 
in which the test shows no red whatever, looking more like a brightly coloured specimen 
of Snlmacis gphaeroides, and there is much violet on th.e primary spines; the small spmes 
are violet and reddish brown and the bases of the abactinal primary spines are tinged 
with red. Sometimes, the bases of the primary spines and the smaller spines are more 
strongly reddish. 

In Salmacts bicolor, the globiferous pedicellariae are very abundant. 

Clark (loc cit.), makes specific mention of two specimens of this species in the British 
Museum collection which are from Madras and states that these are of interest, for while 
one of them is a typical Srtmacis bicolour, the other is almost as violet (or purple) and a& 
devoid of red as the specimens from Madagascar in the British Museum collection. 

In the Challenger Reports, Agassiz (loc. cit., p. 113), records that the specimens of 
this species pertaining to the Challenger Expedition were collected from Zirobo3ngan and 
were from a depth of ten fathoms. 

This species is common in the Madras Harbour, and Dr. Gravely, (Ioc. cit.), mention* 
that when fresh the test of this species is .covered with spines characteristically banded 
with purple and pale green (or yellowish green). In Salmacts bicolor , the sutural grooves 
on the upper part Gf the shell (test) are much more pronounced than in the next species, 
Salmacis virgulata. 

Specimens in the collection. —(i) One specimen, wet-preserVed, moderately small. 

Locality : Madras Harbour. 

The spines on one half of the surface of. the test have fallen away, and only the 
ipineg in the other half of the test remain intact. The spines ace slender, rather short, 
pale yellowish white, beautifully cross-banded with purple. The tubercles are arranged 

in regular vertical rove. The spines above the ambitus are rather short while the spine* 
•f the actinali (oral surf ice are much longer. 

Measurements : Diameter of the test; 43 mm. 

Height of the test: 29 mm. 

Diameter of the peristome: 9 mm 

Average length of the spines on the actinal surface: 14 mm. 

Average length of the spineg, .typ .NQMfapft mm* * *. 
(ii) A smaller (younger), wet-preserved specimen. 

Locality : Madras. 

Spines are persistent throughout the surface of the test. The colour of the spine* 
k faded iitfo dull grfeyish and the violet cross-banding is much faded and orriy 

faintly visible. 

Measurements: ' 

Diameter of the test; 25 mm. 

Height of the test: 15 mm. 

Diameter of the peristom: 6 mm. 

Average length of the spines just below the ambitus : 11 mm. 

Average length of the spines above the ambitus: 8 mm. 
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(iii) One specimen, wet-preserved. Locality : Ennur, obtained from the Fisheries 
Biological Supply Station, Enuiir. 

The sp : nes in this specinaen have almost completely fallen away. The test is 
£ieyr6h brown with the Ambulacra! areas appearing as double coppery reddish brown 
vertical radial zones. 

Measurements: 

Diameter of the test: 52 mm. 

Height of the test: 35 mm. 

Diameter of the peristome: 12 mm. 

(iv) One slightly smaller (young) specimen, Locality : Ennur, obtained from the 
Ennur Fisheries Biological Supply Station, Ennur. 

This specimen has more of the Spines ihtact oii toe abactinal s5de above the 

jUnbitus than the previous specimen, but the spines have completely fallen away on the 
ac.tinal surface. The spines are pinkish violet for about 5 mm. of their length over the 
basal portion and become yellowish and cross-banded only beyond this basal uniformly 
pirklsli violet portion : 

Measurements; 


Diameter of the test 

. 48 

Height of th 3 test . 

. 35 

Diamoter of the peristome 

. 12 

Average length of the spine or. the abactinal side : 

8 mm. 

Salmacis viigulata Agassiz & Desor. 


Figure 29 



Salmqcis virgdata, Agassiz and Desor, Ann. Sci. Nat (3), VI. 1846, p, 359. 

Sdlfnacis virgulata, Ddderlein, Bericht. uber die v. Semon gesainm. Echinoidea, 

in SEMON. Zool. Forschungsr. V. Jon. Benksohr., 
VIII, 1903, p. 70 (712); pi. LXII, figs 2 and 2 a. 

Saltnacis virgulata, Meijero, Echinoidea, Siboga-Expeditje, XL1II (livr. XIV), 

1904, pp. 83 and 229 (Koy); pi. XVII, figs. 273 a — b. 

Saltnacis virg data, Clark, H.L., Catalogue of the Recent Sea Urchins (Echinoidea) 

In the Collection of the British Museum, 1925, p. 87. 

Saltnacis virgulata, Koehler, B. Echinoidea, III R. I. M- S. Investigator, Indian 

Museum, Calontta, pp. 81-82. 

Sabnaci* .virgulata, Gravely /‘Littoral Fauna of Krusadai Island, in the Gulf of 

Mana,ar”, Bull. Madras Government Museum, Natural 
History, J, No. 1, 1927, p. 171. 

Saltnacis virgulata, Gravely, “Shells and other Animal Remains of the Madras 

Boach”, Bull. Madras Government Museum, Natural 
History, V, No. 1, 1941, pp. 88, 89. 

Thu species occurs on both Krusadai and Shingle Islands near l’amhau i*> 'i*- 
Manaar area but is not common on either. It has also been recorded from the Madras 
Beach (loc. ctl., pp. 88, 89). The largest specimen collected from the Pamban area has a 
shell about 12 cm. in diametek*, but no others have been found nearly as large as this. It 

found on Shingle Island 

This species can be readily distinguished from the preceding one (Saltnacis bicolor) 
by its shorter and uniformly purplish blue spines and by the absence of deep transverse 
grooves between the Mates of the shell. Unlike the preceding species, the primary spines 
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•re not banded. The colours of the spines in specimens from different localities are of tea 
diverse, the base and tip being often of different colours. The coronal plates are separated 

Irani ouch other only by snturea, the edge of which may be slightly bevelled. 

The British Museum collection reported by Clark ( loc. cit., p. b7) is said to contain 
a good series of fourteen specimens of this species from Tuticonn, of which the largest 
consisting of a bare test only, is 66 mm . in diameter and 43* mm. in height. The other are 
eaid to range from 30 to 60 mm. in diameter and are described as being greenish white ^ 
.with the primary spines bright reddish violet, more or lease white-tipped. A specimen 
tof Australia in the British Museum collection is reported to show interesting peculiari¬ 
ties : the teat in hia particular specimen is described as being low, and 25 mm. in 
diameter and l2d mm. in height. Above the ambitus it is wholly white, but the- 
primary spines are violet with white tipi. The specimen i 8 said to resemble ScUntads 
dussumieri strongly. 

Meijere (loc. cit., p. 83) referring to the specimens of this species in the Siboga 
Expedition collections examined by him reports specifically on three specimens of tlii* 
Bpecies of diameter 68-78 mm. The spines are reported to be red, with white base and tip.. 
•The white colour of the base is said to extend to more than the length of the spines- 
on the apical side. On the oral side in two of these specimens, the spines are found tp. 
be completely white. In the third specimen, the spines have broad, purplish horizontal 
bands just before the tips. The globiferous pedicellariae are abundant and relatively 
short and broad. The wails of the pedicellariae are found to bear simple, calcareous, 
C-shapcd bodies, without teeth. 

Specimens in the collection. —The following five wet-preeerved specimens of Ihi* 

species are contained n the Museum's .Reference Collection :— 

(i) One specimen. Locality : Madras. 

The test is more or less subspherical and conically raised and arched on the 
abactinal side. The test is creamy yellow in colour with the interambulacraJ areas- 
tadiating as narrow, brownish bands from the apex. The primary spines are uniformly 
deep purplish, but their basal portion is pale yellowish white. The secondary and miliary 
spines are slender and whitish. The spines are present only over a portion of the surface 
in the present specimen, having fallen away from the remaining portions. The spinea. 
on the actinal surface (oral surface) are longish, more or less unifromlv whitish or only 
faintly tinged with violet and they are densely crowded and point downwards. 

Measurements: Diameter of the test: 65 mm. 

Height of the test: 45 mm. 

Diameter of the peristome : 16 mm. 

Average length of the primary spine : 3 mm. 

(ii) One young specimen in good condition. Locality : Shingle Island. . 

This is a young specimen, rather small. The test is almost spherical, more or 
less flattened on the actional surface and hightly and convexly arched on the abactinsh 

aide. The spines are rather short, uniformly deep purplish and densely crowded. 

Measurements: Diameter of the test: 37 mm. 

Height of the test; 25 mm. 

Diameter of the peristome : 9 mm. 

Average length of a spine : 5 mm. 

The colour of the test in this specimen is uniformly drity greyish brown. The- 
peristime is greyish white. 

(iii) One young specimen. Locality: Krusadai Island, 1925. 

This young specimen is also fairly small and more or less of the same size antfr 
colour as the preceding specimen from Shingle Island. The spines are uniformly dark 
purplish, while the colour of the test is a pale dirty greenish brown. The periatome i* 
dark greenish grey. 
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Measurements : Diameter of the test: 37 mm. 

Height of the test: 27 mm. 

Diameter of the peristome : 9 mm. 

Average length of a spine : 5 mm. 

(iv) One specimen, acquired from the Ennur Fisheries Biological Station; th# 
original locality (collection spot) is not known. The specimen is wet-preserved, with the 
bare test only intact, and with the spines fallen away for the most part and the remnant® 
of only a few scattered spines persisting. The test is moderate-sized, sub-spherical, more 
or less flattened on the oral side and conically raised and arched on the abactinal side. 
The test is pale, creamy yellowish white, with the intersmbulacral areas showing as pale, 
brown bands radiating from the apex. The few stumps of the spines still persisting on 
the test are more or less uniformly purplish, with pale yellow basal portions. 

The Aristotle’s Lantern is well seen as a whitish conical structure partly pro¬ 
jecting through the mouth in the centre of the peristomal membrane in the present speci¬ 
men. The tubercles on the actinal surface, which are well seen in the present specimen, 
are closely crowded. , 

Measurements : Diameter of the test: 56 mm. 

Height of the test: 36 mm. 

Diameter of the peristome : 12 mm. 

Average length of the persisting spines : 5 mm. 

(As the spines are mostly broken, their true length cannot be determined 
accurately in the present specimen). 

(v) One young specimen, with moderately small test, somewhat depressed. 
Locality : Tuticorin. 

The test is rather bare, with most of the spines dropped away and only a few 
persisting. The spines are uniformly purplish, with the basal portion pale yellowish white. 
The test is pale dirty greyish white, or dull greenish white, with the interambulacral area# 
marked as darker raTating zones. 

Measurements : Diameter of the tost: 38 mm. 

Height of the test: 21 mm. 

Diameter of the peristome : 10 mm. 

Average length of a spine : 6 mm. 


Genus Temnopleures Agassiz. 

This genus is characterized by the presence of pits on the plates of the aboral part 
of the corona. 

The test is regularly arched, more or less conically avoid; the actinal part of the test 
is more or less concave. The primary tubercles are crenulate, imperforate, forming tw$ 
principal vertical rows in each area. The comal plates at the ambitus bear 1-8 (raely 4) 
primary tubercles The pores are arranged in simple rows, but forming more or less 
undulating and lriegularly arranged zones. The angles of the plates are separated by deep 
lateral and vertical grooves in the ambulacral as well as in the interambulacral areas. 
The spines are long, slender and fluted, especially those near the ambitus. Those of the 
upper part of the test are shorter, though proportionately equally fine and slender. The 
auricles are broad, with high connecting ridges and auricular foramen. 

The species included in this genus are mostly of moderate to small size, seldom more 
than 50 mm. in diameter 
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A single species. Temnopleurse toreumaticus , which is the commonest and most 
widely distributed species of this genus in the Indo-Pacific Region is represented in the 
Museum collection by several specimens, both from the Madras and Pamban areas. 


Temnopleures toreumaticus (Loske). 

Figdbbs 30 and 31. 

Oidaris toreumatica, Loske, Additam ad Klein, Natural. Disp. Echinoidea., 1778* 

p. 155. 

Temnopleures toreumaticus, Agassiz, Report of the Scientific Results of the Voyage 

of H.M.8. Challenger, Zoology, HI, 1880, 
Kchinoidea, p. 107. 

temnopleures toreumaticus , Tenison-Wooda, “The Echini of Australia”, Proc. Linn* 

Soc., N.S.. Wales, Vol. II, 1878, p. 159 aad 342* 

temnopleures toreumaticus, Teniscn Woods, “On some new Australian Echini’*, 

Ibid., 1880, p. 2h9. 

temnopleures toreumaticus, Tenison Wouds, “Habits of Echini”, Ib:d.,V, p. 200. 

temnopleures toreumaticus, Pell, “On some genera and species of the Temno- 

pleuridae”, Proc. Zool. Soc. London, 1880, p. 424. 

temnopleures toreumaticus, Pell, “On some points in the Morphology of the test of 

the Temnopleuridae”, Joum. Linn. Soc. London 
Zoology, XVI, p. 350. 

temnopleures toreumaticus, Bell, ‘‘Rep. Zool. Coll, of the Voyage of H.M.S. 

Alert“, London, 1884, p. 119. 

temnopleures toreumaticus , Doderlcm Soeigel von Japan und den Liu-Kiu-Inseln 

Archiv. f. Naturg. Jhg., LI, p. 87. 

temnopleures toreumaticus , Duncan, “On the Perignathic Girdle of Echinoidea”* 

Journ. Linn. Soc. London, Zoology, XIX, 18£6, 
p. 190. 

temnopleures toreumaticus, Bell, Echinc-derni Fauna of Ceylon, Scientif. Trc n^act. 

R. Dublin Soc. (2), III, p. 651. 

temnopleures toreumaticus, 'Bell, “Report on a Collection of Eohincdcrma made 

at Tuticorin, Madras” Proc. Zool. Soc. London, 
1888, p. 3 3. 

Temnopleures toreumaticus, Ramsay, Catalogue cf tho Echinodermata in the 

Australian Museum, Echni, 1885, p. 46. 

Temnopleures toreumaticus, Duncan and Siadon, Report on the Echinoidea of the 

Mergui Archipelago”, Jcurn. L : nn. Soc. London, 
Zoology, XXI, p. 317. 

temnopleures toreumaticus, Duncan, Echnoderms and Arthropods from Japan, 

Proc. Acad. Nat. Sci. Philadelphia, 1891, p. 214. 

temnopleures toreumaticus, Bedford,' ‘ On Echinoderms frem Singapore end 

Mahcca”, Proc. Zool. Soc-London, 1900, p. 280. 

temnopleures toreumaticus, Andersen, “On some Indian Echinoidea”, Journ. 

Asiatic Soc. Bengal, 'LXVIII, 1894, p. 188. 

Temnopleures toreumaticus, Bell, in Gardiner’s E<una and Geography of tho Maidive 

fnd Laccadive Archipelagoes, p. 231. 
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Temnopleur'es toreumaticus, Meijere. ■ EcMnoidea, Siboga Expeditie, XLIII (= Kvr- 

XIV), 1904, pp. 80-G1 and p. 228. 


T^mnopf^urea toreumaticus , Clark, H.L., Catalogue of the Recent Sea Urchins 

(fcJohinoiioa) in tho British Musoum, 1925, p. 82. 


Temnopleures toreumaticus, Gravely, ‘‘Littoral Farna of Krusadai Island, in. the 

Gulf of Man»ar”, Bull. Madras Government 
Museum Natural History, 1, No. I, 1927, p. 170, 

Temnopleures toreumaticus, Gravely, “Shells and Other Animal Remains of 

the Madras Beach”,, Bull. Madr. s Government 
Mus. Natural History, V No. 1, 1941, p. 88, 
figs. 30, 2. 

Temnopleures toreumaticus, Clark, A.H., “Echinoderms from the Marshall 

Island”, Proc. United States National Museum, 
Vol. 102, 1952, p. 270. 

Temnopleures toreumaticus, Hyman, The Invertebrata, Echinodeimata, 1965, 

p. 526. 


This is one of the commonest species of Regular Echinoids met with on the Indian 
shores particularly in the Pamban area in the Gulf of Manaar and is widely distributed in 
the Indo-Pacific Region. Most of the specimens in the Museum collection are from Kutikal 
Point, in the Gulf of Manaar, but it has also been found on Krusadai Island. It is a 

moderately small fcim of a somewhat dull greyish colour and rather long and more or 

less distinctly Landed spines. There is a great deal of variation in the size, colour ar.d 
colour pattern of this species. Specimens of this species from Japan are said to be very dark, 
both test and spines being coloured deep olive or blackish brown, whereas specimens from 
Ceylon and Tuticorin are very light-coloured. 

This is one the earliest known species of Echinoids and has been described and 
figured by many early authors. It is easily distinguished by- its rather small size anr 
characteristic, long, slender, banded spines. The tubercles form two principal, vertical 
rows in each area. 

The anal system is of moderate size, covered by a large number of irregular plates. 
The genital ring is bioad; all the ocular plates are excluded from the inal area. The genital 
plates are solid, pxoraizient, triangular, with a well marked genital opening towards the 
extremity of the irregularly triangular genital. The madreporic genital is only slightly 
larger than the others; the ocular plates have rounded edges, with a deep pit in the angle 
of junction with the genital plate. 

In the interaiubulacral space, there are for each plate along the horizontal suture two 
deep rectangular furrows, separated by the principal row of primary tubercles. The 
outer pit is about half as small as the pits running to the median line. At the median line, 
the pits terminate in an almost vertical line; towards the other extremity, the pits are 
somewhat pointed. The shapt of the outer pit is truncated towards the poriferous zone. 
The principal vertical row of primaries form a connected line from hte abactinal pole to 
the actinostome (peristome), while in all the other vertical rows the tubercles are dirf- 
connected by the deep pits of the sutures of the plates. 

There are at the ambitus four vertical rows of tubercles of nearly unifrrm size—atf, 
however, except the principal one, diminishing rap>dly m size towards the abactinal pole, 
which extend a little distance above the ambitus as minute secondaries. The tubercles of 
the principal vertical rows are surrounded by numerous minute secondaries. Below the 
ambitus, the tubercles are very uniform, gradually decreasing in size to the actinostome 
(peristome). The furrows on the actinal surface become reduced to small rectangular pits 
along the median line, and next to the poriferous zone. In the ambulacral space, there 
are two principal vertical row's of tubercles adjoining the poriferous zone; the furrows run 
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from the base of the tubercles of the median line, as in the median inter-ambulacral space. 
These primary tubercles are but slightly smaller than the inter-ambulacral tubercles at the 
ambitus, and diminish very gradually in size towards the abactinai pole. 

The median ambulacral space is occupied by two vertical rows of disconnected tuber¬ 
cles of very unequal size, the one being composed of tubercles nearly as large txs the 
primaries near the ambitus, but rapidly decreasing m size, while the other is made up of 
minute secondaries. At tho base of the primaries, 'here are, towards the median side, a 
few very small secondaries. Od the actinal side of the ambulacra, as in the inter- 
ambulacral region, the pits become very small. The tubercles are of uniform size, with 
irregular horizontal lines of small secondaries along the sutures of the plates. The 
poriferous zone is broad, with minute secondaries along the sutres of the plates. A vertical 
row of somewhat larger tubercles is present at the extremity of the ridges and on the 
outer edge of the zone. The auricles are high, thin, with high, connecting ridges and 
minute foramen. 

The spines aie long, quite flattened, of a pink colour, with three or four purplish 
transverse bands. The actinal membrane is bare; the ten buccal plates, are prominent, 
though not large. The actinostome (peristome) is small, scarcely indented, somewhat 
sunken. The test of dried specimens is usually of a uniform, drab colour. The test 
generally averages from 45 to 55 mm. in diameter. 

This is tbe onlv common species of regular sea urchins, the test of which is strong 
enough to be washed up intact on the beach, and the small, greyish brown dry shell of 
this 3pecies has been frequently found washed up on the Madras Beach. Dr. Gravely 
{loc . cit., 1941, p. 8S), reports that this species is abundant in the Madras Harbour, with 
its long and slender, red-banded white spines, the bands being somewhat narrow and 
fading out towards the base. 

Specimens in ihe connection. —There are numerous wet-preserved specimens in the 
Museum collection. 

(i) Three specimens, of which one is very small and apparently a young specimen, 
and another is also young, but is slightly larger. Locality : unknown. 

These specimens are’all pale whitish brown, with long, slender spines, white, 
beautifully crose-baiied with chocolate brown. In the largest specimen in this lot, most 
of the primary spines on the abactinai surface have dropped away, but the secondary and 
miliary spines are persistent. A few, small, whitish, gastropod shells attached parasitically 
.on the abactinai side of the test are also present in this large specimen. 

Measurements: 

(a) Large specimen : 

Diameter of the ttst: 37 mm. 

Height of the test; 20 mm. 

Diameter of the peristome: 7 mm. 

Average length of the primary spine : 15 ram. 

/ b ) Medium-sized young specimen : 

Diameter of the test: 23 mm. 

Height of the test: 14 mm. 

Diameter of the peristome : 6 mm. 

Average length of the primary spine : 14. mm. 

(c) Small young specimen : 

Diameter of tho test: 16 mm- 
Height of the test: 9 mm. 

Diameter of the peristome : 4 mm. 

Average length of the primary spine : 15 mm. 




Jt wpujfl tppsar from the above measurements that the primary spines attain almost 
^hpfr maximum mzb in this species even in co®par*ii>ely young spe c imen a. 

(ii) One medium-sized young spceimen. Locality : Tuticorin. 

The pppouaen is dull greyish brown on the abactmal surface and pale ^hitjah 
thrown on the fgtinal aide. The primary spines over the greater part* of the aba^tinpl side 
An this specimen have mostly dropped away, but towards the ambitus, they are. present 
and are.longu»h, ami projecting outwards at the sides. The characteristic cheptnijt brpwn 
banding of the spines is distinct, but rather paler and more faded than in fresh specim^pe. 

Measurements : Diameter of the tost; 30 mm. 

Height of the test : 17 mm. 

Diameter of the peristome : 7 mm. 

Average length of a primary spine: 18 mm. 

(iii) A medium-sized young specimen. Locality : Ennore, Madras. 

The colour of this specimen is dirty dull greenish brown above, and pale whitish, 
brown below. The primary spines are lacking or are scarce on the upper part of the 
abactional surface; but they become more numerous towards the ambitus where they 
project outwards at the sides. The characteristic chestnut banding on the primary, 
apinee is bold and distinct. The primary spines in this specimen are rather shorter in; 
average size than is usual among the other specimens of this species in the Museum; 
collection. 

Measurements; Diameter of the test: 20 mm. 

Height of the test: 16 mm. 

Diamoter of th® peristome : 9 mm. 

Average length of a primary spine : 11 mm. 

(iy) Twenty-three young epeoimene, most of them being very email. Locality: 

These specimens are all dirty brownish or dull greenish brown above and pale 
whitish brown below. The spines are long, slender and strongly developed, those at the 
sides being the longest and projeoting strongly outwards. The characteristic ohoculate 
brown banding of the primary spines is distinct in all the specimens in this lot, although 
faded somewhat in some specimens. The spines are very slender and elongate. 

The specimens range from very tiny ones measuring hardly 11 mm. in diameter 
to soipewhpt larger ones measuring nearly S mm. in diameter. 

Measurements: (of the smallest specimen in this lot) :— 

Diameter of the test; 11 mm. 

Height of the test : 8 mm. 

Diameter of the peristome : 4 mm. 

Average length of a primary spine : 7 mm. 

Many of the smaller of the young specimens are npt much larger than the 
above specimen. 

Measurements; .(of the largest specimen in this lot) i 

Diameter of the test: 20 mm. 

Height of the test: 12 mm. 

Diameter of the peristome : 6 mm. 

Averse lenth of a primary spine : 12 mm. 

The Other Bpeoimen in th's lot are intermediate in size between these two 
-extremes. 
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(v) Four specimens, one of them being a fairly large and adult specimen, and 
the three others being smaller and younger specimens. Locality: Mandapam, Gulf of 
M&n&ar. 

These specimens are dirty greyish brown, many of the primary spines, especially 
on the abaotinal surface have dropped away; the spines persist only mostly at the sides 
around the ambitus and project outwards. Except in one specimen (i. e., the largest among 
the young specimens) the cross banding of the primary spines is very faintly marked, 
and'in one of the younger specimens the spines are almost uniformly greenish brown with 
only very feeble indications of the cross-banding. 

Measurements: (a) Largest specimen (adult): 

Diameter of the test: 40 mm. 

Height of the test: 26 mm. 

Diameter of the peristome; 9 mm. 

Average Length of a primary spine : 10 mm. 

(6) Largest of the three young specimens: 

Diameter of the test: 33 mm. 

Height of the test: 10 mm. 

Diameter of the peristome: 17 mm. 

Average length of a primary spine: 13 mm. 

(e) Smallest, of the three young specimens:— 

Diameter of the test: 20 mm. 

Height of the test: 13 mm. • 

Diameter of the peristome: 4 mm. 

Average length of a primary spine: 14 mm. 

(d) The medium-sized specimen among the three young 
specimens (It is in this specimen that the spines are almost 
uniformly greenish brown): 

Diameter of the test: 24 mm. 

Height of the tost: 14 mm. 

Diameter of the peristome: 6 mm. 

Average length of a primary spine: 21 mm. 

(vi) Threo specimens, two of them be ; ng fa’rly large and almost adult and one 
slightly smaller. Locality Krusadai Island. 

All these three specimens are rather dark brownish in colour and the brown 
cross-banding of the spines is very feebly marked in all these specimens. 

Measurements: (a) Largest specimen: 

Diameter of the test: 40 mm. 

Height of the test: 27 mm. 

Diameter of the peristome: 9 mm. 

Avorago length of a primary spine: 10 inm. 

(6) Medium-sized specimen: 

Diameter of the test: 38 mm. 

Height of the test: 26 mm. 

Diameter of the peristome: 8 mm. 

Average length of a primary spine: 15 mm. 
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(c) Smallest specimen: 

Diameter of the test: 31 mm. 

Height of the test: 21 mm. 

Diameter of the peristome: 7 mm. 

Average length of a primary spine: 12 mm. 

The primary spines have dropped off extensively in these specimens, especially 
from the abactinal surface. 

Besides the above specimens in the Reference Collection there are three dry- 
preserved greyish brown tests and one wet preserved specimen of this species with spines 
intact from Krusadai Island in the Gulf of Manaar, exhibited in the Gallery Collection.- 

Family TOXOPNEUSTIDAE 

The member* of this femily originally included in the larger family Echinidae, 
hut were later separated into a distinct family, the Toxopneustidae, In this family the 
test lack sculpturing, and is well covered with spines of short to moderate length.’ The 
ambulacral plates are of the Echinoid type, or a polyporous variaut of that type and the 
.gill cuts at the edge of the peristome are sharp and deep. 

This famih is represented in the Museum collection by a single species belonging to 
the genus Toxopneustes , namely, Toxopneustes pileosus , which is the commonest 
»nd most widely distributed species of the family. 


Genus Toxopneustes Agassiz. 

In this genua, a primary tubercle occurs on every other ambulacral plate only Cor on 
every second, third or fourth ambulacral plate); the three pore-pairs of these plates are 
placed somewhat horizontally, so that they tend to form three vertical series. The gill 
-cutg are deep and sharply defined. The pore-pairs are generally arranged in arcs of three. 
The poriferous area is not half as wde as the interporiferous area. The size of these sea 
urchins is generally large. This genus is also notable for the excessively numerous globi- 
ferous pedicellariae, which are of two sizes, both being provided with stalk glands. The 
smaller type, usually held wide open, covers the test, giving a flower-like appearance which 
is distinctly defined by a white border formed by the densely packed spicules that occur 
■on the edges of the valves. 

The most common species of this genus is Toxopneustes pileosus, widely distributed 
in the Indo-WeM> Pacific Region, and this is also the only species of this genus contained 
m the Mu8um collection. 


Toxopneustes pileosus (Lamarck). 

Figure 32 

Echinus pileosus , Lamarck, Hiostoire naturclle des Animmaux sans Vertebres 

III, 1816, p. 45. 

Echinus pileosus, Valenciennes, Voy. Venus Zooph., 1846, plates VIII and IX. 

Toxopneustes pileosus , Agtssiz, Al., Mon. Ech. Hist. Kai. Echinodermes, 1841, 

p. 7. 

Toxopneustes pileosus , Agassiz, Al. Revision of the Echini, Cat. Mus. Comp. 

Zcol., Harvard, VII, 1872-74, pt. iij, pages 497 - 
499, pi. viii b, figs 1 - 2; pi. xxv, figs, 20, 21; pi. xxxviii, 
figs. 16 and 17. 

Toxopneustes pileosus, Agiss'z, Al., Report of the Scientific Results of the 

Voyage of ‘ H.M.S. Challenger”, Zoology, III, 1880, 
p. 117. 
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Toxopneustes pileosus, Walter, Ceylon’s Eohinodermea, Jen. Ztschr. f. Natnnr- 

xvm. p. 3*5. 

Toxopneustes pileosus , Doderlein, Seeigel von Japan und den Liu-Kiu-Inseku 

Arohiv. f. Naturg., XLI, 1885, p. 98. 

Toxopneustes pileosus^ Sluiter, Nachtragliohes uber die Eohi- nodermen- Fauna 

des Java - Meeree. NattMirb Tjjdeok*. Nefe#l. India, 
XLIX, p. 110. 

Toxopneustes pileosus, Doderlein, Echinodefmen von Ceylon, Zool. Jahrb. Abth. 

f. Syst., Ill, 1888, p. 8*8. 

Toxopneustes pileosus, Ives, Eohinodermea and Arthropods from Japan, Proo. 

Acad. Nat. Sci. Philadelphia, 1881, p. 210. 

Toxopneustes pileosus, Koehler, Eohinodermea reotnellea par M. Korotnev anxilea 

de la Sonde, Mem. Soo. Zool. Franoe, 1895, p. 414. 

Toxopneustes pileosus, Ludwig, Eohinodermea deB Sansibufgfcbfeteri (get. von. 

VOEITZKOW), Abhandl. Senckenb. Nafcurr.Gesellfcch., XXI, 
p. 65. 

Toxopneustes pileosus , Pfeffer, Eohinadormen von Ternate, Abhandl. Senokenb>. 

Naturf. Getellaoh., XXV, p. 83. 

Toxopneustes pileosus, Doderlein, Bencht. uber die v. BemOn geBamm. Eohinordea, 

SEMON, Zool. Forachunair. V, Jan. D&kschf., VflOV 
1902, p. 46 ( 688). 

Toxopneustes pileosus , Mortensen, Ingolf-Echinoidea 1 . p. 111. 

Toxopneustes pileosus, Meijore, Echinoidea, Siboga-Expedite, XLU, (*» livr- 

XIV), 1904, p.92. 

Toxopneustes pileosus , Clark, H.L., Catalogue of the Recent Sea Urchins (Echinoi 

dea) in the Collection of the British Museum, London 
1926, p. 123. 

Toxopneustes pileosus , Hyman, The Invertebrate, Eohinodermata, 195$, p. ^2*8. 

This is one of the common oat and best known specie* of To^oprietsUS, and it widely 
distributed in the Indo-West Pacific Region. 

This species is subject to considerable individual variation, particularly with regard to 
Certain characters 6uch as the width of the poriferous zone, the size of the pores the 
proportions of the peristome, the concavity of the actinal surface and the less or more- 
strongly pronounced conical profile of the test. 

In adult sneciraons the arrangement of the pores is in three apparently independent 
vertical rows. The size of the pores varies greatly in the same specimen in the different 
ambulacra, and even in the different vertical rows of the Bame poriferous zone, either the 
inner or the outer row having the exterior pore the largest. In typical specimens, the 
arrangement of the pores is uniform. In specimens where there are at the ambitus twelve 
vertical rows of tubercles in the interambulacral 6pace, there are eight in the ambulacra! 
region. Only one vertical row on each side of these regions extends to th e abactinal 
system: the others extend to varying distances above the ambitus. The miliariea and 
secondaries are arranged in horizontal rows, forming a simple network round the scrobi- 
cular circle of the primaries. 

The abactinal system is compact; the madreporic genital plate is very prominent.? 
The genital openings are large, and occur near the apex of the plates; the genital and 
ocular plates carry one large tubercle, with secondaries and miliaries arranged round the 
scrobicular circle as round the primaries of the test. The anal plates are small, smooth, 
oblong, with a few, large, triangular ones on the aide opposite the anus. The spine* 




above the ambitus are abort, modefraittely gtotft'; those of the lower side, however, are much 
longer and more slender. The outline of the teat from above is pentagonal, with the re¬ 
entering angle in the median interambulared space; the ambulacra project beyond the 
general outline of the test. In profile, the outline of the test is generaly somewhat 
conical, though young specimens are more regularly arched and when quite small, 
almost globular; in older, fully grown specimens, the shape is sometimes quite globular. 
The peristome more or less depressed and the lower surface concave. In medium-sized 
and large specimens, the depth of the actinal cuts varies considerably. 

In young specimens, the arrangement of the pores is in arcs of three pores each. The 
peristome is not sunken and the actinal cuts are only slightly developed. The secondary 
and primary tubercles arc arranged somewhat irregularly upon the plates both of the 
tmbulacral and interambulacral regions, forming only two regular vertical fows in Caen 
area. The test of young specimens is usually ornamented with Bpirally arranged bands of 
colour, extending across the ambulacral and interambulacral areas in disconnected patches, 
the bands becoming narrower towards the abactinal pole. With increasing age, these 
bands become more and more indistinct, and can often be traced even in the largest 
specimens examined. 

Typically, the specimen* arc more or loss red in colouration when fresh, especially on 
the smaller spines, but the general appearance is often variegated. 

This species has baen recorded from quite a wide range of localities in the Indo-VVest 
Pacific Region. The list of localities include Muscat, Aden, Mozambique, Mauritius, 
Seychelles, Andaman Islands. Philippine Islands, Zamboanga, Japan and Sagami Bay. 
The largest specimens are from Mauritius, attaining about 145-150 mm. in diameter. 
The smallest specimen of this species m the British Museum collection (from Maccle3fied 
Bank) is reported to measure only 14 mm in diameter. The spines in the living speci¬ 
mens of this species are reported to be poisonous. 

Specimen$ in the collection .—Two moderate-sized, dry-preservod specimens (te^ts 
alone) are represented in the .collection of this Museum, both being exhibited in th© 
Gallery, Locality: Tuticorin. 

The specimens consist only of the dry tests, whilhout the spines. The two tests are 
more or less of the same size and colour, but one is slightly more faded. The teste are 
dark brownish, with concentric, regularly spaced, rather broad, yellowish brown bands. 
There are ten distinct double rows of primary tubercles radiating from the apex down¬ 
wards. The test is rather large, depressed, with a convex, abactinal side and flattened, 
shghtly concave, actinal side. The poriferous zones appear as narrow, radiating bands 
in between the doub'o rows of primary tubercles. 

Only one vertical row of tubercles on each side of these regions extends to the 
abactinal system; the others extend to varying distances above the ambitus. 

The outline of tho test is indistinctly pentagonal at the ambitus. 

Measurements : (a) Large specimen : 

Diameter of the test: 96 mm. 

Height of the test: 47 mm. 

(b) Smaller specimen : 

Diameter of the tost: 93 mm. 

Height of the test: 42 mm- 

The measurements of the peristome could not be determined in these two specimens, 
ae the specimens are firmly glued on to the display boards by their oral surfaces and 
hence are not detachable easily without risk of damage. 

The secondary and miliary tubercles in these specimens are arranged in regular hori 
zontal and vertical rews which intersect to form a ieguJar, uniform network of tubercnla- 
tion throughout the surface of the test. 
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Genus Tripneustes Agassiz. 

The genus Tripneustes comprises rather large-sized urchins with long, narrow, ambu- 
lacral plates, so that the primary tubercles occur on every two to four plates and the 
three pore pairs are horizontally placed, forming distinct, vertical (meridional) rows. In 
his genus, the epiphysis of the lantern bear a pair of curved processes around each tooth. 
The gill cuts aie deep; the poriferous areas are very wide, more than half the width of 
the interporiferous areas. The pore pairs are arranged in three more or less well separated 
vertical rows. The size of these urchins is generally very large. 

This genus is represented in the Museum collection by a single species, Tripneustes 
gratilla , which is a common littoral species found in the Western Tropical Pacific Region, 
as far ae Hawaii. 


Tripneustes gratilla (Linn6). 

Figure 33. 

Echinus gratilla, Linnd, Syst. Nat. Ed. X, 1768, p. 664. 

Cidaris variegata, Leske, Additam ad Klein, Nat-. Disp. Echin., 1778, p. 165. 

Tripneustes gratilla, Loven, 1887, Bih. Svensk., Vet., Akad., Hand!., XIII 

(4), No. 5, p. 77. 

Hipponoe variegata, Agassiz, Al., “Revision of the Eohini”,*- Oat. Mus. Comp. 

Zoology, Harvard, No. VII, 1872—74, pt. Ill p. 601. 

Tripneustes gratilla, Tenison-Woods, “The Echini of Australia”, Proc. Linn. Soo 

N. S. Wales, II, 1878, p. 166. 

Tripneustes gratilla, Tonsion-Woods, “Habits of Australia Echini”, Proc. Linn 

Soo. N. S. Wales, V, p. 202. 

Tripneustes gratilla , Tenison-Woods, “On Some New Australian Echini”, 

Proc. Linn. Soc. N. S. Wales, IV, 1880, p. 289. 

Tripneustes gratilla, Agassiz, Al., Report of the Scientific Results of the Voyag 

of H.S,M. Challenger, Zoology, HE, Echinoidea 1880 

p. 118. 

Tripneustes gratilla , Th. Studor, “Gazelle”, Echiniden Monatsb. Ak. Wisesnsoh., 

Berlin, 1880, p. 876. 

Tripneustes gratilla , Bell, Rep. Zoo!. Cell. “Alert”, London, 1884, p. 121. 

Tripneustes gratilla, Walter, Ceylon’s Echinodtrmen, Jen.. Ztsohr. f. Natuiw., 

XVIII, p 376. 

Tripneustes gratillc . DOderlein, Seeigel von Japan und den, Liu-Kiu-Inseln, 

Archiv. f. Syst,. Ill, 1888, p 838. 

'Tripneustes gratilla, Ramsay, Catalogue of Echinodermata in the Australian 

Museum, 1885, p. 61. 

Tripneustes gratilla, do, Loriol, Notts pour servir a l’etude des Echincdermea 

III, Mem, Soc. Phys. Nat. Genev, 1890, Vol. 
Supplement No. 8. p. 22. 

Tripneustes gratilla , Loven, The Linnaean species of Echinoidea, Bih. till 

Kgl. Svcnak. Akad. Ilandl., XIII, 4, p. 77, 

Tripneustes gratilla, Farquhar, A Contribution to the History of New 

Zealand Echinoderms, Joui'n. Linn. So**, London, 
XXVI, p. 187. 
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Tripneustes gratilla, Pfeffer, Ostafrikanische Echiniden, ges. von Dr. Stuhlmann, 

Mitthei Naturh. Mus. Hamburg, III, p. 46. 

Tripneustes gratilla, de Loriol, Ecbinodermcs do la Baie, d’Amboine, Revue 

Suisse de Zoologie, 1893, p. 373. 

Tripneustes gratilla, SI liter, Die Ech ; ri leu sammlurg des Museums zu Amsterdam 

Bijdragen tot do Diorknnde, XVII, 1896, p. 71. 


Tripneustes gratilla, Ludwig, Echinodermen des Sansibr rgebF't. s (ges von 

VOELTZKOV), Abhandl. Senckenb. Naturf. Gesellsch. 
Bd.,XX, p. 666. 

Tripneustes gratilla, Pfeffer, Echinodermen von Ternato (ges vonKukenthal), 

Abhandl. Senokonb. Naturf. Gesellsch. Bd. XXV, p. 83. 


Tripneustes gratilla, 

Tripneustes gratilla, 

TripneuXess gratilla, 
Tripneustes gratilla , 

Tripneustes gratilla, 

Tripneustes gratilla , 

Tripneustes gratilla, 


Doderlein, Bericht. uber die v. Semon gesamm. Echinoidea 
in SEMON, Zool. Forschungs-. V, Jen Denkschr., IIIV, 
1902, p. 46, (688). 

Bell, in Fauna and Geography of the Maidive and Laccadive 
Archipelagoes, p. 231. 

Mortens?n, Ingolf-Eohinoidea, I, p. 13. 

Meijore, Echinoidea, Siboga-Expeditie, XLIII (livr. XLYL 

1904, pp. 95 and 230 (Key). 

Clark, H.L., Carnegie Inst., Mar. Biol. Papers, X, pi. XVIII,. 
1921, fig. 6. 

Clark, H.L., Catalogue of the Recent Sea Urchins (Echinoi- 
dea) in the Collootion of tho Br.tish Museum, London* 
1926, p. 124. 

Clark, A. H., “Echinoderms from Marshall Islands/, 
Proceedings of the United States National Museum, 
Vol. 102, 1952, p. 271. 


Tripneustes gratilla, Hyman, Tho Invertebrata, Echinoderm&la, 1956, p. 628. 

These are sea urchins of large size, common in the Western Tropical Pacific, as far as 
^Hawaii. There is a great deal of variation in form and colour in this species. 


The abactinal surface, especially in the interambulacra, are rather sparsely tuber- 
culated. The huccal membrane bears rather numerous plates. 

Bare tests of Tripneustes gratilla can be readily distinguished from the closely related 

species, Tripneustes esculentus, usually at a glance, by the noticeably barer abactinal 

interradial areas. While specimens of Tripneustes gratilia are not very common except ns 
less than half grown individuals, with the spines on, specimens of Tripneustes gratilla, 
(are not easily distinguished from Tripneustes esculentus of the same size ; in general, 
however, the spines are more slender and more numerous. The proportions of the height 
to the diameter also vary in specimens from different localities. Some specimens are 
white, except for the interambulacral areas abactinally, which are dusky. Occasionally, 
the test is marked with dull pink, but this is rather unusual. 

Tripneustes gratilla is described as Hiponoe variegata by Agassiz Al., Hoc. cit .. 
“ Revision of the Echini ”, p. 501). 

As the synonymy shows, this is one of the most variable of the species of Echinoida 
in general appearance and in outline. Some specimens are nearly globular, others greatly 
depressed, and still others are with a pentagonal outline from above, and re-entering' 
median interambulacra near the ambitus. The outline in profile varies from depressed to 
globular or conical. The general appearance of this widely distributed species is such a a, 
readily to separate it from the American species of the same genus. The small size of the- 
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tubercles and tl^eir Bin aller number are eminently characteristic of this species. The 
median ambulacral and interambulacral spaces are generally bare from the abactinal pole 
to the ambitus, being covered by a few small miliaries spaced wide apart. The anal 
system is comparatively very large; the abactinal system is more circular and less 
(Strictly penatagonal, owing to the smaller size of the genital plates than in the West 
Indian spices. The poriferous zone is also much narrower; the actinostome is large and 
the spines much more slender. 

The colour of the specimens is extremely variable, and is best indicated by the 
names of Borne of its synonyms— violaceus, subcoerukus, nigricans, etc.,—showing the 
range of colouration such aa violet, blue and black. The pentagonal specimens ( pentagonus) 
generally have a more brownish yellow colouration, much as in the West Indian speci¬ 
mens. The buccal membrane is scalcly covered by calcareous plates. The plates of thei 
.anal system are smaller and more numerous than in the West Indian specieB. 

Meijere ( loee. cit., p. 95) reporting on the specimens of this species in the 8iboga 
Expedition collection examined by him, records that most of the specimens examined by 
him in the Siboga collection are strongly flattened. On the contrary, the biggest speci¬ 
mens (from Jedan and Lumu-Lumu), both of a diameter of about 90 mm. ere high, 
conical, and with strong, five cornered (pentagonal) ambitus. 

Tlie colour i3 also reported to vary greatlv among the Siboga specimens of this species 
even in specimens from the same collection site (or station). The spines are reported to 
he mostly white : sometimes those in the poriferous zones are brownish. The podia are 
*aid to be either black, with the terminal part white, or white with black transverse bands 
or rings, or in still other cases completely white, in the Siboga Expendition specimens of 
this species. Meijeie also reports that the heads of the pedicellanae are coloured black 
in young specimens of the Siboga collection examined by him. 

This species is widely distributed and has ben recorded from the Red Sea, Aden, 
Gulf of Suez, Zanzibar, Mozambique, Cape of Good Hope, Mauritius, Seychelles, Bomet, 
Philippines, Celebes, Zamboanga, New Guinea, Australia, Torres Strait, New South 
Wales and Port Jackson, and specimens from all these localities are reported to be 
Represented in the British Museum collection (Clark, loc. cit., p. 124). This species id 
also recorded from Sandwich Islands, Japan, East Indian Islands, Fiji, Rotuma, Reoul, 
Reef of Attagor and Reef of Oomaga. 

The diversity in form and colojir in this species is very marfeed. The most notable 
specimens are those from Mauritius, several of which ^re reported to be curiously de¬ 
pressed, even markedly concave abactinally. 

Specimens in the collection. —One wot-prepprve J specimen JoOC^lity : Thqlayirampar, 
Tuticorin, dredgtd by the Lady Goschen Expedition in 1927. 

The specimen is fairly large, greyish brown, closely caypfed ^11 over with.r^het^pyf, 
brownish spines, tipped with ypllowish white. The spines qn t^e abactinal side a*e longer, 
mpxe. numerous and ipore densely crowded apd project tynmqjris qn the actual aid* 
W#). thq epi^s on the or^l. gifc . . stepper ,aqd. ypltagsh white fpr thegrpatpr 

pfu-t showing my WB* indications qf the brownish colopr. The spines ftre sorpawhali 
papering tips, hut are rather blunt afld j\qi sharply pointed. The t^t id 

ajwl the pqpiatqsqq ,ia large. 

Measurements: Diameter of the test: 100 mm. 

Height of the test: 45 mm. 

Diameter of the peristome: 30 mm. 

Length of a primary spine : 15 mm. 

< Genue Ctymnecbiaus Mortengen. 

The tegts, is.epiaU, the popprpet ,is at right; with ocular I apil H 

iwp*'.’ <?r pwb 



Only a single species, Gymnechinus robillardi which is the type of -genus, is 
represented in the Museum collection. It is said to be common in the vicinity of 
Ceylon. 


Gymnechinus robillardi (de Loriol). 

Figures 34 and 35 

The specimens belonging to this species are small, with the test flat. The test 
rarely exceeds 30 rmn in diameter. The spines are white. The suranal plate is small, 
without a tubercle and is m contact with only two granules. 

Specimens are recorded from the Gulf of Manaar (Thurston), Ceylon and Mauri¬ 
tius. There is considerable vaiiation in the condition of the auricles; iu some, they 
are well separated, while in others, notably in older specimens, they are fully united. 
Apparently, this condition is attained only in mature specimens. 

Specimens in the collection .—A single small, wet preserved specimen, probably ft 
young specimen, is represented in the Museum collection. Locality: Tuticorin. 

The specimen is pale greyish white (or dirty whitish) with the test somewhat 
depressed and with densely crowded, short, white spines. 

Measurements : Diameter of the test: 20 mm. 

Height of the test; 11 mm. 

Diameter of the peristome : C mm. 

Length of a primary spine : 3 mm. 

Family ECHINIDAE. 

In this family, each value of the globiferous pedicellariae bears a single poison 

sac, has one to several treth along its sides, and terminates in a single, large, pointed! 
tooth, This family includes the familiar European species, Echinus esculcntus with 1 
its beautiful red test a?id purplish spines, and the other common Mediterranean rock¬ 
boring species, Paracenirctus Imdus, with dark green test and violet-brown or greefl 
spines. 

Formerly, the limits of this family were more extensive, and the family originally 
included several genera such as Gymnechinus , Lytechinus and Toxopneustes which are 
now separated into a distinct family, the Toxopneustidae. 

The ambulacral plates are compound, typically composed of three elements. Th© 
ambitus is circular and the test is without pits or sculpturing. 

This family is represented in the collection by S single common and widely distri¬ 
buted species, formerly regarded as belonging to the genus Echinus, namely Echinus: 
angulosus. Since the generic description of Echinus will therefore be of interest fcx 
•this connection, it is furnished below : 


Genus Echinus Linne. 

This genus includes species of regular Echinoids with more or less globular test©,, 
with comparatively small tubercles, smooth, imperforate, of nearly equal size on the* 
two areas, forming but two principal vertical rows upon the coronal plates, upon both' 
areas, the other tubercles being smaller and irregularly arranged. The actinostome 
’(peristome) is small, with but single cuts. The buccal membrane is bare, with only the 
ten buccal shields. The spines are comparatively stout and often attaining a consider-* 
able size and, in sqme species, even as long as the diameter of the test. The pore# 
are arranged in arcs. The jaws are comparatively weak, the auricles being slender.* 
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The periproct is approximately central; the peristome is not plated. The gill cuts 
^re shallow; the pore-pairs are arranged in arcs of three. The ocular plates are small, 
-cxsert (rarely I, or X and V insert); the size o£ the specimens is usually large often ex- 

-oeeding 75 mm. 

Recently, however, the species represented in the Museum collection, namely, 
Echinus angulosus , has been referred to another genus, namely, Par echinus, and in- 
•cluded in that genus as Parechinus angulosus by Mortensen, Clark and other recent 
authors. Accordingly, the species is described under the genus Parechinus in the 
present account. 


Genus Parechinus Mortensen. 

(Type, Cidaris angulosa Leske, 1778, Add. ad. Klein, p. 28). 

Ocular I (and often Ocular V) may be insert; buccal membrane with more or 
less numerous plates, some of which may bear pedicellarise; a primary tubercle ia 
present on each ambulacral plate. Compared to the members of the typical genus 
Echinus, the size of the specimens in Parechinus is often small relatively, and tbe test 

la rather low. 


Parechinus angulosus (Leske). 

Figure 36. 

Gadiris angulosa , Leske, Add. ad. Klein, 1778, pp. xvii, 28. 

Echinus angulosus, Agassiz, Al., “Revision of the Echini’* Cat. Mus. Comp. Zool., 

Harvard, III, 1872—74, p. 489, pb. I, p. 122. 

Parechinus angulosus , Mortensen, Doutsch. Sudpolar Exp.. Echinoidea, pi. ix, 

figs. 8 and 10. 

Pareshinus angulosus , Clark, H.L., Catalogue of the Reran t Sea Urchins, 

(Echinoidea) of the British Museum, London, 1952. 
p. 117. 

Parechinus , angulosus , Meijere, Siboga-Expeditie, .Echinoidea, p. 88. 

.The colouration of this species is subject to considerable variation. Usually the 
colour is red or purple. In young specimens, the primaries may be banded. The pri-* 
mary spines are fairly stout. 

The longer, more slender spines — generally tipped with violet', the shafts of all 
shades between that and the lightest yellow—the thinner test, the greater number of 
coronal plates, and the structure of the abactinal system, at once separate this species 
jfrom the. closely related Par echinus miliaris. There is in the median interambulacral 
,space one principal vertical now row of tubercles, but they ares mall as the secondaries in 
Parechinus miliaris; in the remaining part of the plate, they are arranged irregularly, 
forming neither vertical nor horizontal lines, more closely packed between the main row 
and the poriferous zone. Towards the median line, the secondaries and the miliaries occupy¬ 
ing the coronal plate are most numerous. The arrangement is the same in the ambulacral 
£pace; the median vertical rows are composed of small secondaries scarcely larger than those 
' forming the vertical line in the poriferous zone. The poriferous zone is much brO&der than 
in Parechinus miliaris, and there are from one to three indistinct vertical rows of tubercle* 
formed from the small secondaries. 

The differences in the anal systems' of the two species are marked; the genital 
ring is narrow, and frequently two of the ocular plates reach the anal system, which 
is comparatively much larger than in Parechinus miliaris; the ocular plates are also 
larger. The secondaries on the genital plates near the anal edge are small, and the 
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anal plates are but slightly tuberculated. Both in P. miliaris and in this species, there: 
are three to four very much larger anal plates, but the rest are small, diminishing ia 
size towards the anal opening. The actinal cuts are more marked than in P. miliaris. 

The buccal membrane is thin, and is but sparsely covered by limestone plates, 
which in this species are reduced almost to a minimum. 

This species ( Par echinus anyulosus) is widely distributed in the Indian ,Ocean 
and adjoining coasts of Africa, and has been recorded from St. Helena, Cape of Good 
Hope, Simon's Bay (Challenger), St. Sebastian's Bay, Natal, Durban, Mauritius and 
Port Dalrymple. This is characteristically a South African species, and there is con¬ 
siderable variation in the size of the test and in the colour of the spines and of the tea*. 
Some have white spines while others red spines, and yet others have purple spines. 
There is also an interesting diversity to be noticed in the form of the test. Some are 
pentagonal at the ambitus while others are nearly circular. The coronal plates vary 
from 20 to 25 in number. The largest specimens are said to measure 48 mm. in dia¬ 
meter and 24 mm. in height, while the smallest ones are said to measure only from 5 f0 
<5 mm. in diameter. 

Specimens in the collection : Two dry-preserved specimens are represented in thfr 
Museum collection. ,They are both exhibited in the Gallery. Locality : Pamban, in th#- 
Gulf of Manaar. 

The specimens are rather small, uniformly brownish, with numerous, closely crowded,, 
short spines, which are somewhat slender and pointed at the tips. The test is somewhat 
depressed, with the abactinal side being more or less flattened. One of the specimens iet 
slightly larger than the others. 

Measurements: (a) Larger specimen— 

Diameter of the test: 25 mm. 

Height of the test: 14 mm. 

(b) Smaller specimen— 

P'ameter of the test: 22 mm. 

Height of the test: lfl mm. 

The diameter of the peristome could not be determined in these specimens as they 
are firmly glued on to the display board by their oral side and it is not possible tc b 
detach them from the board without risk of damage. 


Family STRONGYLOCENTROTIDAE. 

This family includes regular Echinoids of moderate to large size with polyporou* 
ambulacral plates. Their globiferous pedicellariae are characterized by a long, mus¬ 
cular “neck”, and valves without teeth, except the terminal one.: The principal 
genus of this family, Stronyylocentroius (which name has been replaced currently By 
l«t. synonymous generic name Pseudoboletia Troschel) is represented of several familiar 
littoral species. 

The ambitus is circular; no pits Or sculpturing are present on the coronal plates;’ 
ambulacral plates compound, usually with four or more elements (rarely three). 

Formerly, the members of this family were included in the family Echinometridae, 
along with the genus Echinometra and other genera; now they have been separated* 
Into a distinct family, the Strongylocentrotidae. 

„ This family is represented in the Museum collection by two specie* belonging to- 
the genus Pseudoboletia , (■= Strongylocentrotus ). 

2C7—1—13 a 
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G«5nus Pseudoboletia Troschel. 

(Strongylocentrotus). 

The test is low, with the ambitus below the median line; the gill cuts are deep. 
JTlie buccal plates carry spines. 

The species of this genus have tire general appearance of Toxopneustes. The spines 
are comparatively longer and the plates of the buccal membrane are thickly covered by 
small spines. The general arrangement of the primary tubercles is like that of Toxo¬ 
pneustes , but the outer vertical row of pores of the poriferous zone consists of twice 
as many pores as the inner rows, and the pores are arranged in such a way as to form' 
arcs of four pairs of pores. The poriferous zone is comparatively no broader than in 
the true Toxopneustes. This is an interesting genus, forming, as it were, a link between 
the Echinomotridae and the Ecbinidae. 

The test is flattened and curved, thin; the tubercles are small; four pairs of pores 
•re found in an arc; two ocular plates touch the periproct; the gill cuts are rather 
deep (gill fissures); the auricles are with large foramen and low connecting ridges. It 
is distinguished from Botetia Desor, by the presence of four pairs of pores in each arc. 

Two species of Ibis genus, namely, Pseudoboletia Indiana and Psuedoboletia macu - 
lata are represented in the Museum collection. The latter is readily distinguished from 
tlic former in the test being conspicuouly blo'tched with darker markings and in the 
primary spines being more slender. 


Pseudoboletia indiana (Michelin). 
, Figure 37- 


Toxopneustes iniianus, Mioholin, Ech. ot Stel. Annexe A. in Maillard’s Notes 

sur Bourdon, 1862, p. 5. 

Pesudoboletia indiana , Agassiz, Al., “Revision of the Echini”, Cat. Mus. Comp. 

Zoology, Harvard. 1872—74, pt. I, p. 153; pt. Ill, 
p. 456. 

Pseudoboletia Indiana , do Loriol, Mem. Soc. Phys. Hist. Nat. Geneve, XXVIII, 

1883, No. 8, pi. iii, figs. 4—4f. 

Pseudoboletia indiana , Clark, H.L., Catalogue of the Recent Sea Urchins 

(Ecliinoidea) in the Collection of the British 
Museum, London, 1925, p. 131. 


Pseudoboletia indiana , Agassiz, Al., Report on the Echinoidea, “Challenger”, 

Zoology, Vol. Ill, 1880, p. 107. 


The test is rather large, low and depressed, and is somewhat conical in profile. 
The test is not blotched with darker markings. The pore pairs are aranged in arcs 
of four. The turberculation on the test is relatively small in proportion to the size of 
the test. The primary spines are not banded. They are dull pink or whitish, short 
and thick. The actinostomo (peristome) is fairly large, being considerably more than 
one-third the diameter of 'the test. The actinal cuts are rather short and broad, and! 
the interambulacral lips of the cuts are quite well developed. The actinal surface is 

quite flat ar.d tl.e actinostome (peristome) is not sunken. There are six vertical rows 
of primaries at the ambitus and an irregular median one. The scrobicular circles are 
large, with numerous small militaries arranged parallel to the sutures of the plates and 
vertically between the primaries. The secondaries aro' few in number and irregulrly 
scattered. In the median interambulacral space, the primary tubercles become very- 
small and unimportant towards the abactinal pole, and the tubercles of the exterior 
vertical row also diminish rapidly in size above the ambitus. In the ambulacral 

•pace, there are four such primary vertical rows of tubercles, scarcely smaller than! 
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■those of the interambularcral space, disappearing towards the abactinal system, in the 
median ambnlarcal as in the median interambulacral space. The poriferous zone is 
broader than in the allied species Pseudoboletia granulata , and the coronal plates are 
narrower. The ocular plates are rectangular, there being two of them adjacent to thei 
anal system. Hie genital plate* are very unequal in size, the madreporic genital being 
much larger than the others. 

The test is of a dull yellowish brown ground colour, with darker patch of browri 
found the abactinal system and a broken ring of similar brown patches in the roediarj 
•mbulacral and interambulacral space about half way from the abactinal pole to tha 
ambitus. A second irregular mottled ring follows the line of the ambitus. The spine* 
are of the same tint as the test, and irregularly mottled or banded with brown. 

The size of the buccal apparatus is remarkable in this species; in two specimens o( 
Pseudoboletia indiam , which had the test respectively 32 and 25 mm. high, the 
height of the lantern of Aristotle was 26 and 22 mm. respectively. 

This species has been recorded from the Mauritius and the Philippine Island^ 
fcpirt from India. It is also known from Zamboanga (Challenger Expedition). Th« 
specimens from Mauritius arc reported to he typical. In one specimen of this species 
In the British Museum collection (Clark, loc. cit., page 131), it is reported that ncj 
spines are evident on the buccal plates and the gill cuts are not conspicuous. 

Specimens hi the collection. —One wet preserved specimen is contained in the 
Museum’s Reference Collection. Locality: Unknown. 

•The specimen is moderately large, with the test somewhat depressed and flattened 
on the abactinal side. The test is white, with rows of small tubercles and with| 
concentric rows of brownish patches. The spines are long, slender and pointed at tha 
lips, and are varied in colour. Some spines are pale creamy brown, while others arfl 
dark purplish brown or dark chestnut brown. The spines of both colours are inter¬ 
mixed. The spines on the oral surface are mostly uniformly creamy brown. 

Measurements: Diameter of the test: 87 mm. 

Height of the test: 43 mm. 

D'amcter of the peristome : *24 ram. 

Length of a primary spine : 13 mm. • 


Pse idobolet’a n>3c- r? ata (Troschel). 
Rt- urk 38. 


Pseudoboletia mazvlata, 
Pseudoboletia maculata , 

Pseudoboletia maetdata, 

Pseudoboletia maculata , 
PseudoboUtia maculata, 

Pseudoboletia maculata, 


TrosoV>\ Verhandl., Nat. Vor. Preuss. Rhe'nlande, 
XXVI, 1869, Sifczvngsbor, p. 96. 

Agassiz, Al., “Revision of the Echini”, Cat. Mus. 
Cunp Zoology. Harvard, 1872—74, pi. IIT, fig. 456, 
(P en! b let'a in liana), 

Agassiz, Al., ‘R »viaion of the Echini Cat. Mus. Comp. 
Zoology, H-.rvrrd, 1872—74, pt HI, p. 455 
(PceuJ'b folia Indiana). 

Boll, “On ih * spec ie- of Pseudoboletia ” Annals of Natural 
History (5), Vol. XIII, pp. 108— 111 . 

Sluitor, Dio Eehinfden Rammlung dos Museums zu 
Amsterdam. B jd-ogon tot do Dierk, XVII, 1895, 
p. 70 (P zul b letia iniiana). 

Doderlein. Eohin dermon von Ceylon Zool. Jahrb. 
Abth. f. gysi., Ill, 1888 , p. 835 {P«eudob<Atlia 

in liana). 
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Pseudoboldtia maculata, Mortensen, Ingolf-Echinoidea, I, p. 118. 

Pseudoboletia maculata, Meijere, Siboga-Expeditie, Echinoidea, XLIII (=Liviv 

XIV), 1904, p. 96 and p. 230 (Key). 

Pseudoboletia maculata, Clark, H.L., Catalogue of the Recent Sea Urchins- 

(Echinoidea) in the Collection of the British 
Museum, London, 1926, p. 131. 

•This species is closely allied to Pseudoboletia indiana and resembles it in several 
respects. The pore-pairs are aiTanged in arcs of fonr. The test is conspicuously 
blotched with darker brown markings. The primary spines are more slendep than in. 
the preceding species. 

Clark ( loc. dt. f ) reports that the validity of this species and its specific distinctness 
from Pseudoboletia indiana are doubtful. 

However, the persence of spots and blotches on the test and the comparatively 
more slender spines at once distinguish this species from Pseudoboletia indiana. Ini 
Pseudoboletia indiana, the spines are dull pink, short and rather stout. 

This species bas been recorded from India (Madras), Pilippine Islands, Philip¬ 
pines, Masbate, Zamboanga (Challenger) and Macclesfield Bank (39 fathoms). 

Specimens in the collection. —The dry-preserved specimens, exhibited in the 
,Gallery. Locality : Tuticorin. 

The specimens are in rather bad state of preservation. The test is dull earthy, 
brown and the spines arc either pale brownish or dark chestnut brown. The spinea 
are more numerous and crowded on the oral surface where they project outwards and 
downwards. In one of the specimens the spines on the abactinal side have almost 
Completely dropped away. The tubercles on the test are small and rounded and form 
regular radiating rows. The two specimens are almost exactly equal in size. In one 
of the specimens, remnants of Aristotle’s Lantern are seen within the cavity of the test. 

Measurements : Diameter of the test; 73 mm. 

Height of the test: 39 mm. 

Diameter of the peristome : 22 mm. 

Length of a primary spine : 17 mm. 

Family ECHINOMETRIDAE. 

This is the last family of the Regular Sea urchins and also the laBt family 
included in the Order Camarodonta. This family includes small to large forms with 
round or oval test, with three or more pre-pairs on the ambulacral plates. The ambu¬ 
lacra tend to widen gradually in the oral direction. The globiferous pedicellriae have 
double poison sacs and may be provided with stalk glands. The chief distinguishing 
feature of these pedicellariae is the presence of one unpaired tooth near the end toof£ 
in each valve. 

The ambitus is more or less elliptical. There are no pits or sculpturing of th® 
coronal plates; the ambulacral plates are compoundt with 3 to 19 elements but usually 
more than four. The oculars are all exsert or becoming insert in sequence V, I, IV 
(not I, V, IV bs usual). 

This is a characteristically tropical family. This family is distinguished from the- 
Echinidae in having more than three pairs of to pores each arc, while in the Eehinidae 
(the arcs are always composed only of three pairs. The mode of growth of the pori¬ 
ferous zone in these two families is also totally unlike. 
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\This family is represented in the Museum collection by a single species, E china M 
metra mathaei, belonging to the genua Echinometra, which is the principal genus ofl 

the family. The species Jchinomelro mathaei is fairly common in the I’amban area 
in the Gulf of Manaar and is widely distributed in the Indo-Pacific Region. 

Genus Echinometra Gray. 

The species of this genus have an oval test, but the plane of elongation corres¬ 
ponds neither to Loven is plane nor to Carpenter’s plane—although it is almost at 
jright angles to the latter. The test has poly porous ambulacra with up to 16 pore pairs 
per plate* 

This genus is characterized by a markedly asymmetrical, oval test. The ambu¬ 
lacra! plates are composed of four to eight elements. The periproct has numerous 
plates; the spines are moderately stout and short and are not in any way peculiar. 

A single species, Echinometra mathaei one of the most familiar and widely distri¬ 
buted species of the genus, is contained in the Museum collection. 


Echinometra mathaei (de Blainville). 

Figure 39. 

Echinus maihaei, de Blainville, Diction. Science Naturelle, XXXVII, 1325 p. 94 

Echinometra lucuntur , (part), Agassiz, Al.. “Revision of the Echini”, Illustrated 

Catalogue of the Museum of Comparative Zool¬ 
ogy at Harvard, VII, 1872—74, pt. I, p. 115; pt. 
Ill, p. 431; pi. IV b, fig. 4. 

Echinometra mathaei, Agassiz Al., Challenger Reports, Echinoidea, p. 105. 

Echinometra mathaei, Koehler, Eohinodormes recueilles par M. KOROTNEV 

aux ilcs de la Sonde, Mem. Soc. Zool. Franoe, 
1895, p. 415. 

Ecainometra mathaei, Ostafrikanische, Echiniden ges von. Dr. Stuhlmann 

Mitth. Naturh. Mus Hamburg, XIII, p. 46. 

Echinometra mathaei, Farquhar, “A Contribution to the History of New Zealand 

Echinodorms", Journ. Linn. Soc. London, Zoology' 

XXVI, p. 188. 

Echinometra mathaei, Ludwig. Echinodermen des Sansibar gebietes (ges v. 

VOELTZKOW), Abhandi., Senckenb. naturf., Gesell- 
sch., XXI, p. 554. 

Echinometra mathaei, Doderlein, Bericht ub. die v. SEMON ges. Echinoidea 

SEMON, Zool.Forschungsr, V. Jen. Denkschr., 
VIII, 1902, p. 46, (688). 

Echinometra mathaei. Bell, Willey's Zoological Results, Part II, p. 136^ 

Echinometra mathaei, Bell, in Gardiner’s Fauna and Geogr aphy of the Maidive 

and Laccadive Archipelagoes, p. 231. 

Echinometra mathaei, Meijere, Echinoidea, Siboga-Expeditie ,XLIH, (=Livr* 

XIV), 1904, pp. 101102, and 230 (Key). 

Echinometra mathaei, Clark, H.L., Catalogue of the Recent Sea Urchins 

(Echinoidea) in the Collection of the British Museum, 
London, 1925, p. 143. 



Echinometra mathaei , Gravely, “Littoral Fauna of Krusadia Island, in the* 

Gulf of Manaar”, N.S., N.H. Section, I, No. 1, 1927, 
p. 171. 

Echinometra mathaei, Clark, A.H., “Echinoderms from Marshal Islands”, 

Proc. Unitod State* National Museum. Vol. 102, 
1952, p. 272. 

Agassiz Al., (loc. cit., p. 431) Echinometra mathaei as a synonym for Echino¬ 
metra lucuntur, but the latter seem6 to be a distinct species, distinguished by the pore 
pairs being disposed in arcs of 7 or S, or sometimes only 6, whereas in Echinometra 
mathaei, they are arranged in arcs of 4. 

This is probably the most abundant species of regular sea urchins in the world 
and is widely distributed throughout the tropical and subtropical seas of the world. It 
is smaller than the other common species of regular sea urchin, namely, Stomojrncustes 
variolaris. It has a strongly asymmetrical test and the ambulacra 1 areas are much 
narrowr than in Stomopneustes variolaris. There is considerable variation in the colour,, 
but generally the spines are paler than in Stomopneustes variolaris, and are of a more- 
greenish tint Rarely, the spines are black and may be very stout*. 

But in a large series of specimens of this species (Echinometra mathaei) from 
different localities of the world, there is usually considerable variation in the colour of 
the test and of the spines. The general colouration of the spines ranges from a dark 
violet to almost straw colour, tipped with violet, or uniform light pink tipped with 
yellow, and all possible gradations between this and a dark violet shaft with a yellow 
tip, or a light green shaft, shading into a darker point tipped with yellow, or a lighter 
shade than the body of the shaft are noticed in this species. The milled ring is generally 
of a brilliant white colour. The principal characteristic of this species is the shortness 
of the arcs composing the narrow, poriferous zone, never having more than five pairs 
of pores, usually only four pore-pairs in each arc. The outer row of ambulacral tubercles 
is reduced to minute tubercles, though in very large specimens, thi s outer row of 
tubercles is more marked, with a tendency to separate one of the pairs of pores from 
the others. The coronal plates do not greatly increase in size during growth, but 
increase rapidly in number. The madreporic genital is but slightly larger than the 
other •’■enital plates, which are uniform in size. The auricles are prominent, connected 
by a low, interambulacral arch, flattened, anchor-shaped, and with a large, auricular 
arch. Actinal cuts are well marked, somewhat rounded; the actioustome (peristome) 
is larger, in proportion to the size of the test, than in any other species of the genus. 

Clark, A. H., (Joe. cit., p. 272), reporting on the specimens of this species collected 
(from Marshalls Islands, states that those specimens were all mostly small or medium- 
sized. The largest, from the outer reef flats on the north east-side of Ararnbiru Island r 
Eniwetok Atoll, is reported to measure 51 mm. in length, 40 mm. in width and 32 mm. 
in height. 

This species is very widely distributed, and has been recorded from a very wide- 
ratwe of localities. The recorded localities include Egypt, Suez, Red Sea, Persian Gulf r 

Muscat, Zanzibar. Mozambique, Madagascar, Mauritius, Maldives, Andaman Islands,. 
Borneo, Prilippine Islands, Australia, New Guinea, Solomon Islands, New Hebrides, 
Loyalty Islands, Fiji, Samosa and the Coast of Savaii. 

Round about the South Indian Coast?, this species has been recorded from Tuticoritt 
and from the Gulf of Manaar. 

This species is represented in the Museum collection by several specimens from 
Erusadai and Shingle Islands in the Gulf of Manaar area. 
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Specimens in the collection : 

I. Reference Collection: 

(1) One young specimen, wet-preserved; Locality : Shingle Island: 1924. 

The test is rathei asymmetrical and elongately ovoid. The test is whitish, with the 
tubercles large, prominent and closely set. The spines are strong, greenish, with 
brownish tip3, longish and tapering and pointed towards the tip. 

Measurements: Long diameter of the test: 25 mm. 

Short diameter of the test: 20 mm. 

Diameter of the peristome : 6 mm. 

Length of a primary spine : 16 mm. 

(2) Slightly larger specimen, wet-preserved. Locality: Shingle Island: 1925. 

The test is somewhat purplish brown, but the colour of the spines is more 
or less the same as in the preceding specimen, although appearing slightly more faded 
anil rather greenish grey. The spines at the sides of the test and around the ambitus 
are the longest and projece towards while the spines on the upper part of the abactinal 
surface and on the oral side are shorter. 

Measurements: 

Long diameter of the test: 42 mm. 

Short diameter of the test: 35 mm. 

Diameter of the peristome : 7 mm. 

Lengt'. of a primary spine : 17 mm. 

(3) One specimen (adult), slightly larger than the preceding specimen, wet- 

preserved. Locality: Shingle Island: 1944. 

The spines are greenish grey, with brownish tips. The colour of the test is 
purplish brown. The spines on the actinal (oral) side are shorter and paler in colour, 

almost translucent whitish or whitish green. 

Measurements: 

Long diameter of the test : 47 mm. 

Short diameter of the test: 37 mm. 

Diameter of the peristome : 8 mm. 

Length of a primary spine: 15 mm. 

(4) One very small, voung specimen, wet-pre6erved. Locality : Krusadai 
Island : 1924. 

The spines are fairly long, in spite of the very small size of the test. The 
spines are dull greenish grey, with pale brownish tips. The spines on the oral (actinal). 
side are short, whitish, comparatively slender and closely crowded together. The longest 
spines are at the sides are around the ambitus and project outwards. 

Measurements: 

Long diameter of the test: 18 mm. 

Short diameter of the test: 15 mm. 

Diameter of the peristome: 4 mm. 

Length of a primary spine : 13 mm. 

II. Gallery Collection : 

(5) One larger, more or less adult, wet-preserved specimen, exhibited in the 
Gallery. Locality: Krusadai Island. 
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The spines are dull, somewhat pale greenish grey, whitish towards their bases 
and pale brownish towards their tips. The spines are very long, acutely tapering and- 
pointed towards their tips. The colour of the test is purplish white. 

Measurements: 

Long diameter of the test: 38 mm. 

Short diameter of the test: 26 mm. 

Diameter of the peristome : 6 mm. 

Length of a primary spine : 20 mm. 

The surface of the spines in all the specimens mentioned above show very 

fine, longitudinal filiations which can be clearly seen under the lens. 

The colour of the spines is rather faded owing to prolonged preservation in. 
alcohol in all these specimens, but in fresh and living specimens they tend to be- 
much brighter greenish in colour. 


SUBCLASS IRREGULARIA 
(= EXOCYCLICA) 

This Subclass includes Echinoidea in which the anus lies outside the apical system- 
of plates in the posterior interradius. In the members of this Subclass the periproct,. 
including the anus has moved outside the apical system of plates. The periproct has 
regressed along one partiaular interambulacrum, namely, AB on the Carpenter Plane, 
that hereby becomes the posterior. The members of this Subclass comprise irregular 
sea urchins which are classified by Mortensen into four Orders, two of which are mostly 
extinct. 

The periproct in this Subclass is, in fact, outside the genito-ocular ring in inter- 
ambulacrum 5. The forms included in this Subclass are characterized by more or less 
marked bilateral symmetry, secondarily acquired. 

Of the four Orders of this Subclass, three, namely, Orders Csasiduloida, Clypeas- 
troida and Spatangoida are represented by specimens in the Museum collection. 

ORDER CASSIDULOIDA 

The members of this Order are mostly extinct. The test ranges from round 
to oval in profile, with the apical system and peristome central or slightly anterior. 
On the aboral surface, the ambulacra are more or less petaloid, and around the peristome, 
they typically form phyllodes alternating with well developed bourrulets. The periproct. 
varies in its position from a location where it may be contiguous with the apical system 
to au oral location near the peristome and may 1« sunk in a groove. In most CaBsidn- 
loids, the Aristotle’s Lantern disappears during the juvenile stages. 

A single species of this Order is represented in the Museum collection, namely,. 
EMnolamjm ovatus, of the genus Echinolampas belonging to the family Echir.olam- 
padidae. 


Family KCHINOLAMPAD1DAE 

This family includes Irregular Echinoids which have open petaloids, with this 
peculiar feature that the two pore rows of each petaloid are of uneven length. The 
periproct, posteriorly located on the aWal side is covered with three large plates. 
This family comprises a number of species confined to tropical and subtropical waters,, 
living mostly in waters of moderate depth. 
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Genus Echinolampas Gray. 

This genus includes Irregular Sea Urchins of more or lesg ovoid shape, with the 
.apical system excentric. The petaloid ambulacra are elongate, unequal, the pores of 
the same petal being often differently developed. The actinal surface (i.e.. the oral 
surface) is slightly concave. The actinostoiue (i.e., the peristome) is transvorso, 
elliptical or pentagonal, more or less excentric. The floscelle is fairly well marked and 
the bourrelets are moderately prominent. The anal system is infra-marginal and trans¬ 
verse. The tubercles are of very uniform size, the diHerence in size being scarcely 
•perceptible between the actinal surface and the rest of the test. 

The test is more or less ovoidly elongated, the longitudinal diameter of the test 

; being greater than the transverse diameter. The mouth is anterior. The periproct is 
situated at or below the ambitus, not in a groove or depression. 

This genus is represented in the Museum collection by a single species, Echinolampas 
ov-ta {Echinolampas oviformis) which is a familiar and widely distributed species in 
the Indu-Pacific Region. Specimens of this species collected from Tuticoriu and the 
Tndian Ocean are represented also in the British Museum collections. 


Echinolampas ovata (Lasko). 

Figures 40 and 41. 

Echinolampas ovatus, Leske, Add. ad Kle n, 1778, p. i27. 

Echinus ovformia, Gmelin, Linnd, Syftt. Nat. Ed. 1788. 

Echinolampas oviformis , Gray, Ann. Phil., 1825, p. 7. 

Echinolampas ovifunnia, Agassiz, Al., “Revision of the Echini”, Cat. Mus. Comp. 

Zoology, Harvard, VII, 1872—-74, pt. Ill, p.553 

Echin/lampas ovata, Meijere. Echinoidoa. Siboga-Expeditie, XLIII (—Livr. XIV) 

1904, p.234. 

Echinolampas ovata, Doderle-n, Valdivia, Echinoidea, 1906, p. 240. 

Echinolampas ovata, Clark, H.L., Memoirs of the Museum of Comparative Zoology, 

Harvard, XLVI. 1917, pi. CLIII, figs. 1 and 2. 

Echinola?njtas ovata, Koehler, Echinoidea, Indian Museum Cassidulidae, 1922, pp. 

140—144; pi. VI, fig. 5; pi. XIV, fig. 8. 

Echinolamttas ovata, Clark, H.L., Catalogue of the RecentSea Urchins (Echinoidea) 

in tho Collection of the British Museum, London, 1925, 
p. 184. 

Echinolampas ovata, Gravely, “Littoral Fauna of Krusadai Island in the Gulf of 

Manaar”, Bull. Madras Government Museum (Natural 
History). I. No. 1. 1927. p. 171. 

Echinolampas ovata, Gravely, “Shells and other Animal Remains of the Madras 

Beach”, Bull. Madras Government Museum, (Natural, 
History), V, No. 1, 1941, pp. 91 and 106. 

Echinolampas ovata, Hyman, 'J he Invertebrates, Echinodermata, 1955, p. 532, 

fig. 229 D. 

The test is rather high and inflated at the edges. The outline of the test from 
•Above is elliptical. The apex is very excentric and placed anteriorly. The tuberculation 
-on the test is fine and close-set. The apical system is small. The poriferous zones are 
■broad; the poriferuos areas of areas I and V are markedly unequal, the outer being 
longer. The pairs of pores arc distant. The petals, especially the posterior pair are 
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not strictly petaloid in shape. The poriferous zones are diverging. The anterior zones, 
of the anterior pair and the posterior zones of the posterior pair of pttals are much* 
Bhorter than the ohter zones of the smae petals. The mouth corresponds nearly in 
position with the position of the apical system: The actinal surface is arched gradually 
towards the actinostome, and is less concave, except near the actinostome. 

The bourreletes are scarcely developed and in old specimens forming a mere thicken¬ 
ing of tne lip of the actinoitome, with phyllodes more or less indistinct. The tuber- 
culation of the actinal surface is coarser than that of the upper part of the test. 

This species is fairly widely distributed around the Indian Coast* and in the Indian 
Pacific Region generally. On the East Coast of South India, this species has been 
recorded from the Madras Beach, Tuticorin and in the Pamban area in the Gulf of 
Manaar. This species has been recorded from the following localities : Indian Ocean,. 
India, Tuticorin, West Australia, Dampier Archipelago and Lewis Island. Agassiz 
( loc. cit.,) records it from the Red Sea and the Molluccas Islands. 

Unfortunately, this species is representd in the Museum collection mostly by dry 
tests, although there are many of them in the collection. In fre3h condition, the 

specimens are rather bright buff in colour. 

Specimens in the collection .—Both wet and dry-preserved specimens are represen¬ 
ted in the Museum collection, although the majority of the specimens are only dry and 
empty tests. , 

I. Reference Collection : 

(i) One wet-preserved specimen. Locality; Tholayirampar, Tuticorin. 

The specimen is pale brownish, with a close fur of minute spines all over the 
surface, but jhe portions of the surface from which this coat of spines has been eroded 
appear as creamy white, irregular patches. The test is elongately ovoid, with the 
mouth at the centre of the lower, flattened, and somewhat concave surface and th© 
lanus also on the cral side at the posterior end. The petaloid ambulacra are distinct, 
the petals being open at their distal extremity and one limb of the petaloid ambulacra- 
being longer than the other usually. The mouth aperture i* somewhat broadly penta¬ 
gonal. 

It should be noted that the mouth is always more or less circular or broadly 
pentagonal in the specimens of this species, but the anus is more or less elongately 
oval transversely. In the case of anus, therefore, it is only the transverse (longer)* 
diameter that is mentioned in the following measurements of these specimens. 

Measurements : 

Long diameter of the test : 58 mm. 

Short diameter of the test: 49 mm. 

Height of the test: 32 mm. 

Diameter of the mouth : 4 mm. 

Diameter of the anus : 6 mm. 

Except the above mentioned specimen, which is wet-preserved, the remaining 
ones in the collection are all dry-preserved ones. The description is more or less the 
same as that of the above specimen. 

'(ii) One small, dry-preserved specimen. Locality; Kundugal Point> Pamban, 
Gulf of Manaar, 1943. The test i B dull chalky white. The pore pairs forming the 
limb* of Ihe petaloid ambulacra are beautifully distinct, the pores of each pair being 
connected by a distinct transverse groove or line. The large rectangular plates which 

make up the teat are arranged in regular double rows in the interambulacral areas and 

are clearly seen in this specimen. 
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Measurements ; 

Long diameter ol the test: 47 mm. 

Short diameter ol the test: 41 mm. 

Height ot the test; 25 mm. 

Diameter of the mouth : 4 mm.. 

Diameter ol the anus: 5 mm. 

(iii) One dry-preserved specimen, exceptionally broad in proportion to its height 
and somewhat depressed. Locality: Kundugal Point, Pamban, Gulf of Manaar. 1943. 

The test is white, with the grooves of the petaloid ambulacra well depressed. 

Measurements : 

Long diameter of the test: 59 mm. 

Short diameter of the test: 56 mm. 

Height of the test: 31 mm. 

Diameter of the mouth: 5 mm. 

Diameter fo the anus : 7 mm. 

(iv) Four dry-preserved specimens of which the largest is about 60 mm. long 
and the smallest 52 mm. long. They are mostly white, but one of tham is slightly 
tinged with pale brown. Locality : Shingle Island, Gulf of Manaar, 1949. 

Measurements : Largest specimen : 

Long diameter of the tee* : 60 mm. 

Short diameter of the test: 64 mm. 

Height of the test: 40 mm. 

Diameter of the mouth : 6 mm. 

Diameter of the anus: 8 mm. 

Smallest specimen : 

Long diameter of the test: 52 mm. 

Short diameter fo the test: 47 mm. 

Height of the test: 32 mm. 

Diameter of the mouth : 5 mm. 

Diameter of the anus: 7 mm. 

(v) Twelve dry-preserved specimens. Locality : Pullivasal Island, near Krusadai 
Island, Gulf of Manaar, 1943. 

The specimens in this lot are all dull chalky white and some of them arc 
rather worn out. One specimen (the largest) i s tinged with pal* brown, while a few 
others have been dirty pale greyish patches. The specimens (dry tests) range in size from 
62 mm. in length to about 48 mm. in length. The actinal surface of the test is rough 
and granulated in some specimens, but smooth and worn out i n others. 

Measurements : Largest specimen : 

Long diameter of the test: 62 mm. 

Short diameter of the test: 55 mm. 

Hegiht- of the test: 37 mm. 

Diameter of the mouth : 5 mra. 

(The anal aperture is broken and hence its diameter could not be determined 
accurately)- 
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Smallest specimen : 

Long diameter of the test: 48 mm. 

Short diameter of the test: 41 mm. 

Height of the test: 30 mm. 

Diameter fo the mouth : 4 mm. 

Diameter of the anus: 6 mm. 

Four more specimens iu this lot are almost of the same size as the above specimen, 
while the remaining ones are larger, ranging from 52 to 56 mm. in length. 

II. Gallery Collection : 

(vi) Two dry-preserved specimens exhibited in the Gallery (labelled Echinolampas 
oviformis, which is a synonym for Echinolampas ovatus). Locality: Pamban, Gulf 
of Manaar. 

Beth specimens are brownish, the largest specimen being darker brown and the 
smaller one being lighter, yellowish brown. In the larger specimen the apical area 
hears a slightly abnormal depression which lias resulted in the abnormal displacement 
of two of the petaloid ambulacra. 

Measurements : Larger specimen : (This is the largest specimen of this species 
in the collection). 

Long diameter of the test: 66 mm. 

Short diameter of the test: 57 mm. 

Height of the test : 38 mm. 

Smaller specimen : 

Long diameter of the test: 53 mm. 

Short diameter of the test: 47 mm. 

Height of the test: 30 mm. 

(Note. —The diameters of the mouth and the anal apertures could not be determined 
in the two above mentioned gallery specimens as the specimens are firmly glued down 
oil the display board by their oral sides and could not be detached without risk of 

damage). 


ORDER CLYPEASTROIDA 

The Clypeastroids include the irregular Echinoids popularly known as the Sand 
Dollars, Sea Buisciuts, etc. The test is usually flattened, oval or rounded or somewhat 
angled at the ambitus and is often very solid and strongly built with heavy internal 
skeletal supports. The peristome and apical system are usually central. The latter 
generally consists of a porous pentagonal plate composed of fused genitals and madre- 
porite, accompanied by very small terminals. On the aboral side, the ambulacra form 
five well developed petaloids with conjugate pore-pairs; elsewhere, there are large 
numbers of small, uniporous podia, emerging not only along the ambulacra, but often 
along the interambulacra also. Phyllodes and bourreletes are wanting. The poriproc-t 
varies in position in the posterior interambulacrum, but is never in contact with the 
apical system. There are no gills or gill cuts. The test is usually covered densely 
with small spines. A large Aristotle’s Lantern with broad, flattened pyramids is pre¬ 
sent, but compasses are lacking. Globiferous pedicellariae are usually wanting, but the 
three other types occur, although not conspicuously. There is a single concealed 
sphaeridium (sometimes two) along each ambulacrum near the peristome. The Sand 
Dollars of this Order are classified by Mortensen into five families, of which specimens 
belonging to three families, namely, the Clypeastridae, the Laganidae and the Scutellidae 
are represented in the Museum Collection. 
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Family CLYPEASTR1DAE 

This is a well defined family of Irregular Urchins in which the petaloids are formed 
of primary plates alternating regularly with demiplates. The two pores of each pair 
are widely separated, connected by a furrow. The ambulacra are much broader than 
the interambulacra. On the oral side, the ambulacra usually show a simple, central 
furrow. The apical system is central, consisting of a porous, rounded or pentagonal 
plate, with five minute terminals and five gonopores placed at the plate angles or 
removed somewhat from the plate. The periproc*. covered with small plates, is found 
on the oral surface near the posterior margin. 

The auricles are separate, each being placed on the ambulacrum; the test is mode¬ 
rately high or flattened, but rarely discoidal. The anus is marginal or inframarginal 
The genital pores are five in number. 

. • 

This family includes but one existing genus, Clypeaster, comprising many species 

in tropical and subtropical waters, living on or buried in, sandy bottom. 


Genus Clypeaster Lamarck. 

This genus includes irregular urchins which are readily distinguished from their 
allies included in the Order Clypeastroida, by the rather flattened and depressed shape 
of their tests. The actinal surface (oral surface) is markedly flattened, but the mouth 
is not conspicuously sunken. The ambulacral radiating from the peristome on the oral 
surface are fairly well defined. The interior of the test is characterized by the absence 
of the double ambulacral chamber, and the presence of slender, needie-like pillars which 
replace the massive columns of the other genera of the Order Clypeastroida. The actinal 
surface is flat. The actinostome (peristome) is sunken only in a slight cavity and is well 
circumscribed. 

The poriferous areas of the petals are more or less incurved distally; (if this 
not well marked, the test is much flattened); the anus is infra-marginal. 

This genus is represented in the Museum Collection by two species, which are 
fairlv common or. the South Indian shores, namely, Clypeaster humilis and Clypeaster 
rarispinns. In the former species, the odd, anterior ambulacrum is specially elongated 
and the test is not so markedly five-angled and the body not ^o thin, while in the latter 
the body is thin and clearly five-angled (pentagonal) in outline, the margin being 
indented between the rounded angles. 


Clypeaster humilis (Leske). 

Figure 42. 

Echinanthus humilis, Leske, 1788, Add ad. Klein, p, 121, pi. xix, figs. A, B. 

Clypeaster humilis , Agassiz, Al., “Revision of the Echini”, Illustrated Catalogue* 

of the Museum of Comparative Zoology, Harvard; 
' No. VII, 1872-74, Part. I, p. 100. Part III, p . 510 . 

PI. xi a, figs. 1 - 8 . 

Clypeaster humilis , Agassiz, Al., Challenger Reports, Echinoidea, p. 119. 

Clypeaster humilis, Tenis<»n-Woods, ’ ‘‘On the habits of some A listralian Echini”, 

Proc. Linn. Soc., N. S. Wales, IV, p. 203. 

Scutdla placunaria, Lamarck, Hist. Naturelle dos animaux sans vertebres, 1816 

Paris, 1815-1822. 

Echinanthus explanalus, Gray, “New Genera and species of Scutellidae and 

Echinolampadidae”, Proc. Zoo]. Soc. London 
1851, p. 35. 
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Echinanthus explanatus, Gray, “Cataloguo ef the Recent Echinida in the British 

Museum, London, 1855, p. 6, pi. i, fig. 1. 

Echinanthus testudinarivs , Gray, Proc. Zool. Soc. London, 1851, p. 35. -t 

Echinanthus testudinarius, Gray, Catalogue of the Reoent Echinida in the British 

Museum, London, 1855, p. 6, pi. i, fig. 1. 

* Clypeaster placunarius, Michelin, Monographic des Clypeastres fossiles, Mem,' ^ 

Soc. Geol. France 2n<J Series, t. VII, 1861,. 

Mem. no. 2, p. 136, pi. xxxv, fig. *a. (non Clypea- 
ster placunarius Agassii et Desor). 

Clypeaster Saisseti , Michelin, Ibid., 1861, a, p. 328, pi. ix, fig. 2. 

Clypeaster rosaceus, Loven (Seven), Eohinologica, Kongl. Svenska Vetenskaps 

Akad. Handlinger, Vol. XVIII, 1892, p. 173. 

Alexandria magnijica, m Pfeffer, Die Clypeastriden des Hamburger Mu sums, Verh, ’ i 

Naturw. Variens, Hamburg, V, 1881, p. 58 

Clypeaster humilis , Duncan, “On the Pergnathio girdle of Echinoidea”, Joum. 

Linn. Soo. London, Zoology, XIX, p. 205. 

Clypeaster humilis, Bell, Rep. Zool. Collections “Alert'*, London, 1884, p. 122* 

Clypeaster humilis, Bell, “Echinoderms from Tuticorin, Madras”, Proc. Zool, 

Soc. London, 1888, p. 384. 

Clypeaster rosaceus, Loven, “The Linnaean species of Echinoidea”, Bih. 

K. Svensk. Vet. Ak. Handl., XIII, 4 , p. 173. 

Clyplaster humilis, Ramsay, Echinoderms of the Australian Museum, 1885, p. 51. 

Clypeaster humilis, Andereon, “On some Indian Echinoidea”, Joum. Asiatic 

Soo. Bengal, LXIII, 1894, p. 188. 

Clypeaster humilis, Sluiter, Die Echiniden-Sammlung des Museums zu Amsterdam, 

Bijdragen totde Dierkunde, XVII, 1895, p. 72. 

Clypeaster rosaceus, Meijere, Siboga-Expeditie, Echinoidea, 1904, p. 133; 

pi. xviii, figs. 352 and 353. 

Clypeaster humilis, Brown, (R. N. Rudmose), Echinoidea and Asteroidea from 

the Mergui Archipelago, Proo. Roy. Soc. Edinburgh, 

XVIII, 1910, p. 41. 

Clypeaster humilis, Lambert, “Note sur la synonymic des especes vi\ antes de 

Clypoastros”, Ann. Soo. Lianaonna do Lyon, t. LXI. 

Lyon, 1914, pp. 13, 18, 19, etc. 

Stolonoclypus humilis, Lambert et Thiery (P), Etaai de Nomenclature raisonne 

des Echinides, 1909-1914, 5 fascicules, Chaumont, ( 
1914, p. 301. 

Clypeaster humilis, Clark. H. L., “The Eohinoderm6 of the Western Australian 

Museum”, Records of the Western Australian Museum, 

I, 1914, p. 36, pi. exxiii, fig. 6. 

Clypeaster humilis , Koehler, R., “Echinides du Musee Indien a Calcutta, H, 

Clypoastrides et Cassidulides, Calcutta, 1922, p. 61, 
pi. fii, fig- 1 to 5 and 12; pi. xiy, fig. 23 and 
pi. exxxviii, fig. 4. 

Clypeaster humilis , Clark, H. L., Memoirs of the Museum of Comparative Zoology, 

Harvard, XLVI, 1914, pis. 137 and 138, fig. 4. 



Clypeaster humilis, Clark, H. L-, Catalogue oi the Itecent Sea Urchins 

(Echiiioidea) in the Collection of the British Museum, 
(Natural History), London, 1925, p. 149. 

Clypeaster humilis, Gravely “Shells and other Animal Remains of the Madras 

Beach*’, Bull. Madras Government Museum (Natural 
History), V, No. 1, part 1,1941, p. 89 ( Clypeaster sp.). 

The test is low, rather flattened. The margins are thin. The tuberculation is fine. 
The ridges between the pore-pairs bear a single, regular series of (>-15 primary tubercles. 
The poriferous areas converge rather abruptly and tend to close the petaloids. 

This species is distniguished by its specially elongated, odd, anterior petaloid ambu¬ 
lacrum and the great width of the poriferous zone at the extremity of the petals. The 
petals are usually closed. The poriferous furrows are crowded at the extremity of the 
petaloids. They are characterized by their uniform width and somewhat swollen, median 
tuberculiferoii8 part rising above the poriferous zone. The pores of the poriferous zone 
are large—larger than in the other species of the genus; the outer pore, especially, is of 
great size. The genital opening? are distant. The tubercles of the upper part of the test 
are somewhat smaller than in the West Indian species. On the actinal side, the tubercles 
increase in size towards the actionstome (i.e., the peristome) and become quite large, 
especially near the median interambulacral space : the space occupied by the miliarie* 
between the primary tubercles is reported to be wider in normal specimens from other 
localities than in West Indian species. In very large specimens (measuring about 245 mm.), 
the edge is extremely attenuated; the outline is still more undulating than in smaller 
specimens, but not pentagonal, as is so frequently the case in the West Indian specie*. 
The proportions of the petals in the rosette are not changed in such large specimens. Th* 
tuberculation is remarkably uniform on both sides. In very young specimens, the out¬ 
line tends te be more or less circular, the rosette is short and the ambulacral pores occur 
an the horizontal sutures above and below. The odd ambulacrum shows a tendency 
towards elongation even in young specimens. 

Koehler ( loc . cit., p. 52) reports that one of the characters which strikes immediately 
when one examines the dorsal surface of Clypeaster humilis is the relatively short length 
of the petaloids and the large intervel that separates their very much rounded distat 
extremity from the corresponding margin of the test. It is well-known that the five petals 
of Clypeaster humilis have a more or less obovate form, and their maximum width is 
attained at a point beyond half their length. On the other band, the petals form on the 
dorsal surface of the test a very appreciably projection and the inter-poriferous zone in' 
particular is more, or less strongly convex ; the poriferous zones are also very convex. The 
interporiferous zones are covered with ^numerous primary granules, closely crowded 
between which the miliary tubercles occur in less abundant numbers. The poriferous 

zones hear between the successive pairs of pores, a row of primary tubercle?, equally verv 
eloee-set. The characters presented by the form of the petals and their length in proper 
tion to the widti* of the test remain almost entirely constant among the specimens cf 
Clypeaster humilis. 

The pedicellariae of Clypeaster humilis are veiy poorly known. Meijere has observed 
the tridaetyle and the ophicephalous types, but he mentions that they do not have anV 

particular character and he has just represented one valve of an ophicephalous pedi¬ 
cellariae of this species in his illustrations. Koehler (loc. cit., p. 52) had observed, in. 

the specimen he had on hand, two different sets of tridaetyle pedicellariae—the trifoliata 

and the ophicephalous—and he remarks that the tridaetyle pedicellariae in particular 
present certain characters which could be advantageously utilized for establishing the 
differences between Clypeaster humilis and various other species of the genus. The 
tridaetyle pedicellariae of the first form are reported te have a head, large and wide and 
the valves are 0.8 mm. in length amd its length equals a third of the total length. This 
region is almost as long as the width and its margins are smooth or *'t most provided 
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“with two or three email denticulations-, very low, and scarcely apparent. The apophysis, 
slightly elevated', has its free border almost cmopletely smooth. The limb at first rather 
Harrow, is progressively widened. 

The trifoliate pedicellariae are very abundant. The valves measure 0.10 to 0.12 
millimetres in length. 

i ; I 

The limb which commences by a short external column, widens very rapidly. 

The opliicephaJcus type of pedicellariae, which are not very plenteous, have already 
been figured by Meijere ; their valves are about 0.15 mm. in length. 

The Aristotle’s lantern is very we'll developed. Agassiz Ai., (Joe. cit.,) has published 
several photographs of the entire lantern and also of different isolated pieces. 

This species ha6 been recorded from a very wide range localities extending from the 
*Red Sea through the Indo-Pacific Region to Australia. Around the Indian Coast, this 
species-hag been recorded specifically from Madras and Tuticorin and from the Tamban 
area in the Gulf of Manaar. 

Some of the localities from which this species has been collected are : Red Sea. 
Muscat, East of Persian Gulf: Makran Coast between Muscat and Baluchistan, Madras, 
Tuticorin, Pamban, Gulf of Manaar ; Philippine Islands, Amboina (15 to 20 fathoms, 
t Challenger); Queensland, . Port Denison (Alert Expedition). . . 

Anderson {lee. cit., p. 194) has recorded that very numerous specimens were obtained 
off the Coromandel, Malabar and Ceylon Coasts in from 10 to 40 fathoms. 

s • In the Madras Museum collection, this species is represented both by dry and wet- 
preserved specimens from Madras and Pamban. Clark ( loc . cit.,) states that in the single 
•specimen of this species from Tuticorin in the British Museum Collection whicn is a 
bare test, the inter-poriferous areas are rather flat > the unpaired petal widely open and 
petals 2 and 4 are. not closed. He also cites three fine specimens of this species from. 
Madras in the British Museum collection of. which largest is reported to measure 
130mm. x 120 mm. x 19 mm. The colour of these specimens is said to be light reddish 
brown, which is rather unusual for this species’. The largest recorded specimen of this 
(species (contained in the British Museum collection) is ! said to measure 163 mm. i 
148 mm. x 24 mm. 

Specimens in Hie collection .— 

Reference collection: (i) Two wet-preserved specimens. Locality : Unknown 

The specimens are brownish, with a close fur of short, slender, whitish spines which 
are slightly more profusely developed on the flat oral side and longer, especially around 
the month. The specimens are broadly elongately ovate in outline, somewhat broadened 
and truncated on the posterior side and somewhat narrowed and rounded towards the 
anterior side. The five grooves radiating from the mouth oil the under side are distinct and 
the spaces in between these grooves towards the mouth are paler, almost whitish, 
at least in one of the specimens. The body is flattened, disk-shaped, with the dorsal aid* 
rather raised and convex in the region of the petaloid ambulacra. On the dorsal side also 
the areas enclosed by the petaloid ambulacra are paler. 

Measurements : Larger specimen : : 

Length : 80 mm. 

Width: 70 mm. 

Height (at the centre) : 20 mm. 

Smaller specimen: 

Length : 71 mm. 

Width: 64 mm. 

Height (at the centre): 13 mm. 
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Gallery collection: (ii) One large, dry-preserved specimen exhibited in the Gallery. 
Locality : Pamban. 

The specimen is brownish with the areas enclosed by the petaloid ambulacra some¬ 
what darker brownish. The large, rectangular plates of the test in regular rows in between 
and beyond the ambulacra.1 areas are distinctly seen in this specimen as the fur of spine* 
has been lost in this specimen. The entire surface of the test presents a minutely pitted 
appearance, the pits appearing as small, close-set, neat circles on the plates throughout 
the surface. The petaloid ambulacra, the pore pairs and the transverse grooves connecting 
the pores of a pair ire distinctly seen in this specimen. 

Measurements : Length : 116 mm. 

: 95 mm. 

(at the centre): 20 mm. 

Clypeaster rarispinus (Mcijerc). 

Figure 43. 

Loriol, P. de, “Notes pour servir a 1** etude des 
Echinodermes, 1st Series, fasc. Ill, Mem. Soc. 
phys. et Hist Naturelle, Geneve, Volume supple- 
mentaire, 1891, p, 20- 

Meijere, Siboga-Expeditiej, Eqhinoidea, 1904, p- 134;, pi. vi, 
figs. 55 and 50; pi. xviii, figs- 354 to 301 ; pi. 
fig. 362- 

Clark, H.L., “The Echinoderms of the Western Australian 
Mtiseum”, Records of the Western Australian 
Museum, Vol. I, 1914, p. 30. 

Koehler, R., “Echinides du Muse6 Indian Calcutta, 
II, Clypeastrides et Cassldulides, Calcutta, 192S, 
pp. 65— 60, pi- v, figs. 1, 2 and 7 ; pi. vi, figs., 7—11; 
pi. xiv, fig. 9. 

Gravely, “Shells and Other Animal Remains of the 
Madras Beach”, Bull. Mad. Government Museum, 
(N.S.), Natural History, V, No. 1, part 1, 1941, 
p. 90, And p. 106. 

The body is thin and clearly 5-angled (pentagonal). Between the rounded angles, the 
margin is indented; in the posterior inter-radius is the middle part, which also contain® 
the anal field, slightly to the front, so that on either side of it is found an indentation. 
The body is as long as it is broad; the greatest breadth is in the region of the middle 
ambulacrals. The margin is up t>o about 4 mm. thick in average adult specimens, slightly 
swollen, and sometimes not very clear. The middle part of the apical area is strongly 
conical and this elevation extends up to the tip of the petals. The oral side is flat or 
slightly concave. The ambulacral grooves are deep and run nearly up to the margin, and 
often extend to some distance on the apical side. 

The buccal field is situated in the centre of the oral side and is small and circular. 
The anal area is situated on the same side at a distance of slightly less than its length, 
near the margin. It is slightly broader than long and slightly smaller than the buccal 
field. In the centrally situated apical field are found five small genital pores; the ocular 
pores are very minute and not always distinguishable. The primary tubercles are equally 
)l^rge on both sides of the body, and are at a distance from one another, but not so scanty 
in all specimens. Thus in one specimen, there are in the interambulacral plates on the 
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apical side, 7-10 of them, in another 12, and up to 20 in the biggest specimen, wh:le m 
the ambulacrals there are 12 to 30. At the margin, these primary tubercles are pushed 
slightly close to one another. Also in the middle zone of the petals, there are more of 
them, but not arranged in any regular fashion. Sometimes they appear in the poriferous 
zone also. The miliarv tubercles found in between the primary tubercles are numerous, 
but they do not touch one another. On either side of the ambulacral grooves, the primary 
tubercles are densely crowded. The petals are lancet-shaped; they are either broadest at 
the middle, or a little above the middle. The outer pores are slightly bigger than the 
inner ones and stretched crosswise. 

The ridge between two pore pairs has a row of six <o eight small miliary tubercles, 
sometimes also primary tubercles. In the last case, the surrounding area of the pore pairs 
•are often slightly large in size; in neighbouring pores arc pushed close, together or the 
pore pairs are pushed away from each other. The petals are definitely closed at the ends. 
The middle ones extend up to half the distance to the margin of the body. In their 
length, the different petals vary very little; it is mostly the unpaired ones that are dis¬ 
tinguished by their greater length. 

In the body are found ‘pillars” (Pfeifer?) characteristic of the genus Clypeaster. 
Firstly, round the mouth field in the inter-radii; these are stronger; then the same type 
appears at the periphery. The region between has only very thin pillars, like those 
which appear between the stronger pillars. The latter are flattened. Some are fork-shaped 
like the letter “ Y 

There are five pairs of ambulacral processes; they are triangular and are indented 
the top margin. 

Koehler (loc. cit ., p. 55), refers to an important character which has been noted by 
Meijere. it is the battening (depression) of the mterporiferous zones of the petals, on 
arrangement which recalls the condition noted in another allied species, Clypeaster Annan- 
dalei. In the very numerous specimens of Clypeaster rarispinus collected by R.I.M.S. 
“ Investigator’', Koelilei records that even in the large specimens, the petals follow very 
fclosely the general curvature of the body, without forming an appreciable groove, Koehler 
reports that the test itself is always very much depressed in this species and that its hor-i 
der is always very much thinned out. Its contour is subject to certain minor variations. 
The petals are narrow and elongated. There does not exist between the successive pairs 
of pores, any regular rows of primary tubercles. All that one observes is that here and, 
there especially in the external half of the petal, a primary tubercle is closer to the inter¬ 
nal border of the poriferous zone than to its external border. The interporiferous zone, 
is narrow and be3re primary tubercles of unequal size, scarcely crowded together and 
very irregularly disposed. The smaller ones are of the size of the tubercles of the pori-* 
ferous zone, while the others are a little bigger. 

The tridactylous pedicellariae are of two types. One type consists of rather large 
ones, and the length of their head attains 0.40 to 0.45 mm. The limb of the valves In 
these pedicellariae is stronger on the whole than in the diagram given by Meijere (Figs. 
359 and 360) and it carries throughout its length, very fine and close-set denticulations, 
more numerous and less stronger than those which Meijere lias represented. 

The ophicephalous pedicellariae are very small and the length of their head does not 
exceed 0.06 to 0.07 mm. 

Finally, there exist the trifoliate pedicellariae which have already been noticed by 
H.L. Clark, of wKch the valves are only 0.07 mm. in height. The limb forms an almost 
semi-circuiar cuilleroti with fine denticulations. 

The length of the miliary spines ranges aronnd 0.35 to 0.45 mm, Snd these spine* 
become progressively wider towardg their txtremily. 
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Specimens in the collection .—This species is represented only by a few spirir- 
preservci specimens in the Reference Collection of the Museum. The body is very 
strongly flattened and depressed and almost disk-like so that the specimen i6 a typical 
“ sand dollar”. It is much more flattened than the test of Clypeaster humilis and lacks 
the raised, convex, central hump-like elevation characteristic of the latter. 

The outline of the body is rather roughly pentagonal with bluntly rounded angles. 
The petaloid ambulacra are more or less elliptical with their distal end more narrowed 
and pointed than in the preceding species. The rectangular plates composing the test are 
much less elongate transversely and are hence shorter and more squarish than in the 
preceding species. The plates on the oral (actinal side) are almost hexagonal in outline 
The oral side is absolutely flattened, and even a little concave towards the centre. 

Specimens from two localities, namely, Ratnagiri, Orissa State and from Emur, 
Tamil Nadu State, are represented in the collection. 

(i) Five wet-preserved specimens in alcohcl. Locality: Ratnagiri, Orissa State 
1963. These are reported to have been obtained at a depth of 9 fathoms while trawling. 
The specimens are of a more or less brownish colour, mottled with darker or rusty- 
brown indistinct spots or blotches. The oral surface is paler brown. One specimen is 
broken towards the edge on one side, tvhile the surface of the largest and smallest speci¬ 
mens is slightly cracked although their edges are entire. 

Measurements : Largest specimen : 

Diameter of the test: 39 mm. 

Thickness of the test: 6 mm. 

Smallest specimen : 

Diameter of the test: 35 ,mra. 

Thickness of the test; 5 min. 

One of the three remaining specimens in this lot is almost of the same size as the 
smallest specimen (36 mm. in diameter) while the other two specimens are intermediate* 
in size between the smallest and the largest specimen. On the ventral side, five broad, 
radiating brownish double bands enclosing narrow white grooves are distinrtiy seen, 
diverging from the month. 

(ii) Three small (probably young) specimens, wet-preserved (in alcohol); Locality : 
Ennur, purchased from the Fisheries Biological Supply Station. Two of these specimens? 
are whitish, dull greyish, over a wide central, circular area on the uppei-, surface, leaving 
a clear, pure white or creamy white margin all round, about 4 mm. in width. The third 
specimen (which is much thinner than the other two) is also somewhat pale greyish white 
above, but the greyish area is more diffuse and is not so sharply demarcated from the 
narrow whitish zone towards the border. The oral surface is flattened anda whitish with 
» large, central, circular area tinged greyish and with faint indications of the five radiat¬ 
ing grooves from the mouth as feeble, brownish streaks. 

All the three specimens in this lot are almost equal in size (and are more or less 
equal in the diameter of their tests). 

Measurements : Diameter of the test: 29 mm. 

Thickness of the test 

(in the two thicker specimens) : 4 mm. 

Thickness of the test 
(in the thinnest specimen) : 3 mm. 

Family LAGANIDAE. 

The Laganidae include sand dollars of mostly small to moderate size, with a thick- 
•dged, flattened test of circular, ovoid, or angled outline. On the aboral surface, the 
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ambulacra are distinctly petaloid and the interambulacra terminate between them by 
one large plate. The apical system is fused into .one single pentagonal plate. The 
periproct is situated on the oral surface, which also bears five simple ambulacral fur¬ 
rows, not reaching the edge of the test.. The small (miliary) spines terminate in a 
crown. 

The auricles are fused into a single piece on the interambulacra; the test is seldom 
discoidal, and though flat, never with marginal slits or lunules; petals more or leas 
perfect; madreporic pores are numerous. In the specimens of species belonging to 
this family, the connection between the two floors is made by walls running parallel 
to the edge of the test' well developed buccal tubes are present. The petals are lanceo¬ 
late; the interambulacra are extremely narrow on the actinal side of the test; ambulacral 
furrows are straight, and the outline is more or less pentagonal. 

The members of this family are typically inhabitants of sandy bottoms in shallow 
waters in the Indo-West Pacific Region. 

This family includes only two existing genera, namely Laganum, with five gonoporeo 
and madreporic pores sunken in lines or pits, and Peronella, with four gonopores and 
madreporic pores not so sunken. Specimens belonging to both these genera are repre¬ 
sented in the Museum collection. 


Genus Laganum -Gray. 

This genus includes " sand dollars” (irregular Echinii) of large and medium size, 
with depressed test, subpentagonal, often with swollen edge. Ambulacral petals are 
lanceolate, closed before reaching the margin, scarcely extending beyond half way 
between the apex and the margin of the tefft. The pores are distinctly conjugated.. 
The interambulacra are narrow, especially upon the lower side, which is flat, with 
simple, broad, shallow, porous ambulacra running a short distance beyond the peria- 
tomial star, but not reaching the margin. Supports of the edge are concentric with it, 
broad and few in number. Not more than two or three parallel rows of walls are 
present. The primary tubercles are uniformly scattered over the surface, and much 
less numerous than in the other genera of “ sand dollars The miliaries are more 
numerous. The teeth are articulated upon a groove in the upper surface of the jaws; 
the tip of the teeth alone is enamelled and although massive, the jaws are not quit® 
built upon the pattern of the Clypeastroids, but are never like the jaws of the Scutellidae. 
[The anus is infra-marginal. The outline is more or less pentagonal, angular or rounded 
anteriorly and truncated posteriorly. 

There are no pillars usually between the jaws and the alimentary canal; five genital 
openings are present; the upper and lower floors are perfectly smooth; the sutures 
of the plates of the petals are well seen from the interior. Several of the species of 
Laganum have a superficial resemblance to the flat Clypeastri; this has led to con¬ 
siderable confusion between the species of the two genera with Clypeaster scutijormis 
arid Clypeaster humilis. 

The genital pores, five or six in number, are present in all the interambulacra. 

Two species of the genus I.aganum, namely, Laganum decagonale and Laganum 
depressum are represented in the Museum collection. 

Laganum decagonale (Be Blainville). 

Fiqube 44. 

Scidella decagonalis. Be Blainville, Diot. Sci. Nat., Vol. 48, 18*7, p. 229. 

Laqanum decagonum, Agassiz, A., Mon., E#h. Mjn Scut., 1841, p. II*, pi. xxiii, 

figs. 16 — 20 . ' 
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Bell, F;JV, Report on the Zoological Collections made in 
the Indo-Pacific Ocean during the Voyage of H.M.S. 

, **Alert”, 1881—82, British Museum, London, 1884, 
pp. 122, 130. 

Agassiz Al., Challenger Reports, Echinoidea, p. 120. 

Pfeffer, Die Clypeastri&en des Hamburger Museums, 
Verh. naturw. Vereins Vereins Hamburg, V, 1881, 
p. 60. 

Ramsay, Catalogue of Echinodermata in the Australian 
Museum, Echini, 1885, p. 52. 

Bell, Observations of the generic and specific characters 
of the Lsganidae, Annals of Natural History, (5), 
Vol. XI, p. 130. 

‘ • ' ' v 

Doderlein, Seeigeln von Japan und dep, Liu-Kiu-Insoln, 
Arohiv f. Naturg. Jhg., Bd. 51, 1885. p. 105. 

Koehler, R., Catalogue Raisonne des Echinodermes 
recuielles par M Korotneff aux iles de la Sonde, 
Mem. Soc. Zool. France, XX, 1895, p. 417. 

Bedford, “On Echiooderms from Singapore and Malacca”, 
Proc. Zool. Soc. London, 1900, p. 284. 

DOderlein, Bericht uber die v. Semon Gesamm., Echinoidea 
in SEMQN, Zool. Forschunger., V, Jen Denkschr,. 
VIII, 1902, p. 46 (688). 

Anderson, Report Marine Survey of India, 1898/99, p. 7. 


Laganum {Peronclla) decagbnalc, Meijere, Siboga-Expeditio, Echinoidea, XLIII, 

(Liver. 14), 1904, p. 117, pi. vi, figs. 58—62 
and pi. xviii, fig. 319—324. 

I I • I * 

Laganum decagonale , Brown, (R.N. Rudmose), Echinoidea from the Kerimba 

Arshipelago, (Mozambique), lb, XVIII, 1910, p. 42. 

Laganum decagonale, Brown, (R. N. Rudmose), Echinoidea and Asteroidea 

from the Mergui Archipelago, Proc. Royal Society, 
Edinburgh, XVIII, 1910, p. 26. 


Laganum decagonale, Clark, H.L., “The Echinoids of the Western Australin 

Museum”, Records of the Western Australian 
Museum, I, 1914, p. 46r 

Jackonaster decagonalU, Lambert, et Thiery, Essai de nomenclature raisonne 

des Echinides, 1914, p. 313. 

T^aganum decagonale, Koehler, R., “An Account of the Echinoidea”, Indian 

Museum, Calcutta, II, Clypeastrid®s et Cassidulides, 
1922, p. 85. 


Laganum decagonale, Clark, H.L., Catologue of the Recent Sea Urchins in the 

Collection of the British Museum, 1925, p. 156. 


The test is low; the anus is much nearer the margin than the mouth. The 
petaloid area is very small. The petals are small, but relatively broad, with curved, 
poriferous areas, converging to the nearly or completely closed lips. Specimens oi 
larger size often show no indication of the genital pores. 


V 
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Koehler ( loc. cit., 1022, p. 85), records specimens of this species in the Indian 
Museum collection. collected from Orissa, Ganjam and Vizagapatam Coasts, hut he 
states that the specimens examined by him in general were of small size, the length 
of the test hardly exceeding 20 mm. Some specimens only are said to be larger .and 
*he largest of them is reported to attain a length of 35 mm. 

Laganum decagcnale is a well known and widely distributed species, hut it has 

been confused by various authors with Peronella lesueuri, and the confusion arose from 

an error of A. Agassiz who had not distinguished the two species from one another. 
In his “ Revision of the Echini (loc. cit., p. 148) he unites these two species as 
bvnonvins under the name Peronella decagonalis. 

Laganum decagonale is distinguished by the considerable flattening of the body 

(test), by the petals being very short, and by the ventral furrows (grooves) being very 
distinctly marked. It is a species which is very easily recognized. As it is very often 
confused with Peronella lesueuri, it would be perhaps helpful to point out that, apart 
from the character afforded by the number of the genital orifices. Laganum decagonale 
has the body less elongated. It is often as long as broad, and ordinarily, its contour 
is polygonal, whilst in Peronella lesueuri, the body is alw-ays longer than wide, but 
* like the other species, often presenting a polygonal contour. The petals (petaloid area**) 
are longer than in Laganum decagonale. 

Ti e characters of Laganum decagonale , however, have been clearly indicated by 
^gi^siz in 1841 (loc. cit., p. 112) under the name of Laganum decagonutn and the 
species is correctly figured by him (loc. cit., Agassiz, 1841, pi. xxiii. figs. 16-20). 
More recently, Meijere has defined the external characters of Laganum decagonale oil 
which he has described the primary and miliary spines, as well as the pedicellariae. 
Meijere has mentioned three types of pedicellariae which correspond only to the two 
known forms of pedicellariae — the tridactyle and the trifoliate. The tridactyle pedi-. 
cellariae of the first sort have the valves extremely elongated and narrow'; they measure 
about 0.5 mm. in length; the basilar part is very broad and very short. The limb, 
extremely narrow', is converted almost up to its origin into a groove or duct, which 
preserves for a greater distance the same length, and wridens only at its extremity into* 
a small, short club - (cuilleron), carrying a few rather fine teeth at [t& distal border. 
It is this form that Meijere has represented in pi. xviii, fig. 321. The tridactyle pedi¬ 
cellariae of the second sort have the limb broader and shorter and the cuilleron elon¬ 
gated and oval, hearing in its second half conical teeth which become stronger and longer 
as one approaches the extremity. Betw-een the short pedicellariae of which the valves 
measure only 0.2 to 0.25 millimetres, and the elongated tridactyles of the first type, 
are noticed numerous intermediate forms. The trifoliate pedicellariae have the valves 
short , and their length measures only 0.08 mm. Their limb widens very rapidly and 
takes an oval or almost circular form with the teeth very well developed. Ail th# 
pedicellariae that have been observed in this species possess generally three valves, 
but sometimes there are only two valves. Ophicephalous pedicellariae are not generally 

met with in this species. 

Tie shape of the petals is quite constant and characteristic, but the degree to which 
they are open at the tip shows considerable variation. 

This species is found to be widely distributed in the Indo-Pacific Region (i.e.. East 
/ Indian Region, from China to Australia). It has been recorded from China, Macao, 

Java, Batavia, Roadstead, Macclesfield Bank, at 35-41 fathoms; Challenger Expedi¬ 
tion Stations 219 near Admiralty Islands, 150 fathoms (mud); Arafura Sea, 129 fathoms; 
49 fathoms (mud); Torres Strait (28 fathoms). 

Specimens in the Collection.— Wet-preserved specimens from Rameswaram are re¬ 
presented in the Museum Collection (both in the Reference Collection and in the exhi¬ 
bited series in the Gallery). , 
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The specimens are circular, disk-like, fairly thick, and with the petaloid ambulacra 
forming a pretty, star-like pattern on the ahactinal surface. The abactinnl side is 
slightly depressed some distance within the border, and again slightly convexly raised 
over ihe region of the petaloid ambulacra. The oral side is almost perfectly flattened 
and bears the usual five grooves radiating from the mouth in the centre. The entire 
surface is covered with a close fur of minute, short, slender, white spines, which are 
slightly longer and more profusely developed on the oral side. 

The.specimens are dull greyish. The abactinal side is darker greyish over a wide, 
circular central area, leaving a paler, whitish, fairly broad margin all round. The 
ventral side is more or less uniformly dirty greyish white, but even here, in some speci¬ 
mens, the central area tends to be darker greyish. 

(i) Seven wet-preserved specimens, preserved in alcohol, in the Reference Col¬ 
lection. Locality : Rameswaram, Gulf of Manaar. 

T he specimens range from a tiny young one, measuring barely 15 mm. in dia¬ 
meter to nearly adult ones measuring 30 mm. in diameter. 

Measurements; 

Largest specimen : 

Diameter of the test: 30 mm. 

Thickness of the test: 5 mm. 

Smallest specimen (young one): 

Diameter of the test: 15 mm. 

Thickness of the test: 3 mm. 


Most of the specimens approach very closely in size to the largest specimen. 

(it) Two wet-preserved specimens exhibited in the Gallery. Locality: Rames- 
waram, Gulf of Manaar. 


The specimens are more or less of the same colour and dimensions and approach 
very closely the largest adult specimen of this species in the Reference Collection noted 
above. 

Measurements : 

Diameter of the test: 29 mm. 

Thickness of the test: 5 mm. 



Laganum depressum (Lesson). 

Figube 45. 

Laganum depressum, Lesson, in Agassiz L., Monographies d’Echinodermes, II, 

1841, Monographile des Scutelles, Neuchatel, p. 110, 
pi. xxiii, figs. 1—7. 

Laganum ellipticum , Agassiz L., ibid, p. Ill, pi. xxiii, figs. 1—7. 

Laganum depressum , Agassiz, A 1 ., “Revision of the Echini”, Illustrated Catalogue 

of the Museum of Comparative Zoology, VII; 
Cambridge, 1872—1874, p. 518 ; pi. xiii f, figs. 5—8.’ 
pi. xxxiii, figs. 3—4. 

Laganum depressum , Lori >1, P. de, Catalogue Raisonne des Echinodennes 

recuielles par Robillard a Pile Maurice, Echinides 
lb, 1883, pi. xxviii, No. 8, p. 37, pi. v, fig. j. 


257-1—16 
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Laganum depressum , Duncan and Sladen, “Report of the Echinoidea of the 

Mergui Archipelago”, Joum. Linn. Soo. London 
Zoology, XXI, 1888 , p. 318. 

Laganum depressum , Bedford, “On Eohinodorms from Singapore and Malacca’*, 

Proc. Zool. Soc. London, 1900, p. 283. 

Laganum depressum, Agassiz, Ah, Challenger Reports, Echinoidea. p. 120. 

Laganum depressum, Tenison-Woods, “The Echini of Australia”, Proc. Linn. 

Soc. N.S. Wales, II, 1878, p. 170. 

Laganum depressum, Tenison-Woods, “On some new Australian Eohini”, Ibid., 

IV, 1880, p. 290. 

Laganum depressum , Pfeffer, Die Clypeastriden des Hamburger Museums, Verh. 

naturw., Veriens Hamburg, V, 1881, p. 69. 

Laganum depressum, Duncan, “On the Perignathic Girdle of Echinoidea”, Journ. 

Linn. Soc. London, XIX, p. 207. 

Laganum depressum, Ludwig, FEohinodermen des Sansibargebietes, Abh. 

Senckenb. Naturw. Gesellsch., XXI, p. 555. 

Laganum depressum, Sluiter, Die Echiniden-Sammlimg des Museums zu 

Amsterdam, Bijdragen tot de Dierkunde, XVII, 

1895, p. 72. 

Laganum depressum, Andorson, <: On some Indian Echinoidea” Joum. Asiatic 

Soc. Bengal, LXVIII, 1894, p. 188. 

Laganum depressum , Anderson, Report of the Marine Survey, India, 1898-99, 

p. 11. 

Laganum depressum, Bell, Fauna and Flora of the Maidive and Laccadive 

Archipelago, Actig. Echinoid, p. 232. 

Laganum depressum, Meijere, Siboga-Expeditie, Echinoidea, XLIII, (Livr. 14), 

1904 p. 114; pi. vi, fig. 57; pi. xviii, figs. 317 and 
318. 

Laganum depressum , Brown, (R. N. Rudmose), “Echinoidea and Asteroidea from 

the Mergui Archipelago”, Proc. Roy. Soc. Edinburgh, 
XVIII, 1910, p. 26. 

Laganum depressum. Brown, (R. N. Rudmose), “Echinoidea from the Karimba 

Archipelago (Mozambique)”, I b, XVIII, 1910, 
p. 42. 

Laganum depressum, Clark, H.L., “The Echinoderms of Ceylon, other than 

Holothurians”, Spolia Zeylanica, X, 1915, p. 91. 

Jacksonaster conchatus, Lambert et Thiery, Essai de Nomenclature raisonnee des 

Echinides, 1914, p. 313. 

Laganum depressum, Koehler, R., “An Account of the Echinoidea”, Indian 

Museum, Calcutta, II, Clypeastrides et Cassidulides, 
1922, p. 88. 

Laganum depressum, Clark, H.L., Catalogue of the Reoent Sea Urchins in the 

collection of the British Museum, London, 1925, 
p. 157. 

Laganum depressum, Clark, A. H., “Echinoderms from the Marshall Islands”, 

Pro'. United States National Museum”, Vol. 102,, 
1932, p. 276. 
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, Tt ® *“* iB ra *« fla^ened with a more or less pentagonal outline at the ambitus. 
Its length is usually decidedly greater than its breadth; the petalold area is rather 
large, its length being 0.60 or more of the length of the entire teat. 


The edge of the test is rather thin, not swollen. The anus i. nearer the posterior 
Mg*, and is transversely elliptical or circular. The apical system is larger. The tuber- 
OTlahoa u small and crowded on the abactinal side; on the actinal side, the tubercle* 
« *! er ' m ° re d,8<2nct » especially in the slightly depressed interambulacral spaces, 

where they are so far apart as to form fan-shaped areas, extending from the actinostome 
(peristome) to the edge, where the tubercles are more distinct than in the adjoining 
portion of the actinal surface. The ambulacral furrows are broad, extending nearly 
to the edge of the test. The peristomial star is distinct. The spines of the abactinal 
aide are similar to those of the actinal side, longer, more slender and more distinctly 
fluted. Seen from the interior, the concenric walls of the edge of the test occupy a 
relatively broad space. The jaws are powerful and high; the two posterior jaws* are 
fcnuch larger than the anterior ones; the odd jaw is by far the smallest. In small 
specimens with a longitudinal diameter of about 27 mm., the petals extend rather close 
to the edge. In older specimens, measuring about 75 mm in longitudinal diameter, 
the outline becomes more angular, with re-entering sides. The petals extend but a short 
distance beyond half way between the apex and the edge of the test. In these large 
•pucimens, the anus becomes more circular. In spirit-preserved specimens, the colour 
of the test is usually of a dirty yellow colour. 


The greatest! transverse diameter of the test i s placed behind the anterior pair of 
ambulacra in old specimens, while it is directly across the tip of the same in smaller 
•pecimens. The difference between the longitudinal and transverse diameter become* 
loss with diminishing size. % 

The pairs of pores are more widley separated as they approach the tip of the petal*, 
where they are quite distinct. The grooves connecting them become obliterated With 
H* 

As in the case of Laganum decagonale, specimens of considerable size often lack 
genital pores. The thickness of the test and its colour shows considerable variation. 
Sometimes the spines arc unusually long, and form a conspicuous fringe on the margip, 
making the oral surface unusually soft, with its dense coat of relatively long, slender 
spines. Specimens of this species are usually olive yellow or light yellowish brown 
in colour. Large specimens attain a thickness of about 5 mm. at the margin. Such 
stout specimens have been collected from the Gulf of Manaar area. One of the 
specimens, reported to have been collected from the Gulf of Manaar and represented in 
the British Museum collection is said to measure 46 mm. x 40 mm. with a margin 5 
mm. thick. 

The contour of the leal is ordinarily polygonal and more particularly pentagonal 
with a posterior margin well marked, straight, and often slightly excavated, and the anglei 
rounded or slightly truncated. 

The longer primary Bpines on the ventral surface measure about 1.5 to 1.8 mm. in 
length. They art fine, pointed end smooth; those on the dorsal surface are very much 
shorter and their length varies between 0.35 mm. and 0.45 mm. They are very thick, 
and slightly widened in their second half and finally terminate in a more narrow, rounded 
Extremity. The primary *pines of this species which Koehler had observed in the Indian 
Museum *peedmen* are reported to have their margins almost smooth. The few 
denticulations which are present in the enlarged part are very low and much less strongly 
developed than in the spines of the Siboga Expedition specimens reported by Meijere 
(loc. cit. p. 114)1 Those donticul&tions, however, are very well developed and normally 
very closely erode! on the miliary spines. 

The pedicellariae belong to the three ordinary types, namely, the tridacfyle, 
trifoliate end the ophicephalons types; and the tridactyle pedicellariae are, ae 
usual, of two sorts. In the larger ones, the head is elongated, and measures, oft 
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an average, 0.25 millimetres; the valves are very thin and slender, their basilar part 
being extremely short, but wide. The limb remains narrow for the greater part of it* 
length. It presents at first the form of a ‘tube, then it gets converted into a very narrow 
groo\e or channel which only widens in its terminal quarter forming a palette (or plate) 
armed with rather strong, conical teeth, and which becomes large in size as one 
Approaches the extremity. These valves are especially constituted by a hyaline tissue 
and the perforations are extremely reduced; they only form t-wo longitudinal rows, and. 
Are not present on the tubular part of the limb, and disappear on the widened part before 
reaching the extremity. 

The tridactyle pedicellariae of the second type, which are often didactyle, hare tba 
valves shorter; the limb which is very narrow at its origin rapidly widens into a convex 
club, almost iwice as long as wide, oval, with the extremity rounded, and carrying 
throughout its length strong teeth and spaces of which the larger ones increase from 
the base to the extremity of the club. The trofoliate pedicellariae ordinarily present 
only two valves. These measure 0.08 mm. in length and resemble exactly those c& 
Laganum decagonfiie. The ophicephalous pedicellariae have rather variable dimensions, 
their head measuring, on an average, 0.18 millimetres in length and 0.08 millimetre* 
in width. The limb carries very strong t©etfi on its terminal border. 

Specimen* in the collection. —Two dry-preserved specimens, exhibited in the 
Gallery, are represented in the Museum collection. Locality : Pamban, Gulf of 
Manaar. 

The specimen*, are almost uniformly brownish, larger and thicker than the specimens 
or the preceding species. The test has a more or less indistinctly pentagonal outline} 
and is somewhat elongately ovate, the anterior end being rather narrowly rounded and 
the posterior end broad and truncated. The petaloid ambulacra are large and occupy a 
comparatively larger area than in the preceding species. The central area of the aboral 
side is somewhat more strongly convexly raised and humped than in the preceding 
species, and between this raised area and the edge, the surface is ratheT depressed 
concavely. One of the specimens is covered with a close fur of minute, whitish slender 
spines all over, while in the other specimen in which the coat of spines has dropped 

off, the surface is more or less smooth, presenting a minutely pitted appearance under 

the lens and the petaloid ambulacra are also distinctly seen. 

Measurements : 

Specimen in which the coat of fur of spines is intact: 

Length of the test: 46 mm. 

Width of the test: 42 mm. 

Thickness of the test at the border : 5 mm. 

Thickness of the tegt at the centre (including the central hump); 

Thickness of the test at the centre 

(including the central hump) : 0 mm. 

Smooth specimen (without *be coat of epnrw) : 

Length of the test: 43 mm. 

Width of the test: 39 mm. 

Thickness of tbe teat at tee border : 5, mm. 

Thickness of the tes* at the centre 
(including the central hump) : 8 mm. 

Notp.. —The ventral (oral) side is almost perfectly flattened, but as both the specimens 
are firmly glued down on the display board by their oral (actinal) side, no observation. 
Df thirMp*$ of tbs coaW 1)6 m!M3e to these 0 specimens, in view of the riak of 
damage involved in detaching them from the boards. 
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Genoa Peronella Gray. 

This genua closely resembles Laganum and is related to it, but may be distinguished 
from the latter by the presence of four genital pores only. It is wanting in inter- 
Umbulacruin 5. Agassiz ( loc. cit “ Revision of the Echini”, 1872-74, p. 590; id 
inclined to treat this as a subgenus under Laganum, and distinguishes it from Laganum 
a. str. by certain internal characters of the teat. In Peronella, the partitions forming 
the connecting walls between tho upper and lower floors of the test ramify somewhat 
fts they do in Scutella and Arachnoides, and extend more than half way to the centre of 
. the test from the edge, instead of forming a narrow belt of three or four concentric 
•imple walls near the edge. 

Only one definitely identified species of Peronella, namely, Peronella lesueun, id 
represented in the Museum collection. A specimen belonging to another species of 
Peronella is also represented in the Museum collection, but this is as yet not quit# 
positively determined; however, from a clos examination of the specimen, it appear* 
•that it might belong to the species Peronella orbicularis, and hence it has been tenta¬ 
tively identified a* each and reported in the present account. 


Scutella 

Laganum 

Laganum 

Laganum 

Peronella 


JPeronella 

Laganum 

jPerondla 

Laganum 

J*er<mdla 


J*tr&nella 


Jlwmphi* 

TeroneUa 


Peronella lesueuri (L. Agassiz). 

Figure 46. 

decagonalis , Losaon, 1827 in BL., Diet. Sc. Nat.. Scut., p. 229. 

lesueuri, Agassiz L., Monographics d’Echinodermes, II, Monographio 
des. Scutelles, Neuchatel, 1841, p. 116, pi. xxiv, figs. 3—6. 

elongatuiri., Agassiz, L., 1841, Ibid., p. 117, pi. xxiv, figs. 1—2. 

rostratum, Agassiz, L., 1841, Ibid., p. 118, p). xxv. 

decagonalis, Agassiz, Al., u Revision of tho Echini ”, Illustrated Cata¬ 
logue of the Museum of Comparative Zoology, VII, Cam¬ 
bridge, 1872-74, p. 520: pi. xiii e, figs. 8 —11, and pi. 
xxxvii, fig. 3. 

Lesueuri, Agassiz, Al., Ibid., pt. I, 1872, p. 148. 

elegans, Pfeffer, Die Clypeastriden des Hamburger Museum, Verb. 
Naturw. Veriens, Hamburg, 1881, p. 63, pi. i, fig. 4 . 

deeagwsahs, Var. pallida, Pfeffer, Ibid., 1831, p. 00. 

Lesueuri, Meijere, Siboga-Expeditio, Echinoidea, XLIII, (Livr. 14), 
1904, p. 122, pi. vi. figs. 63, 67 and 70, and pi. xviii, fig. 
329—333. 

Lesueuri, OJerk, H.L., “Tho Eohinodonne of tho Western Australian 
Museum” Records of the Western Australian Museum, I, 
1914, p. 53, pi. cxxiv, figs. 23—24. 

aphanoetina, Clerk, HI. Mem. Mus. Comp. Zool., XL VI, 1914, p. 168, 
pi. xxiv. 

Lesueuri, Lambert et Thiery, Eaeai de Nomenclature raisonne des 
Echinides, 1914, p. 313. 

Lesueuri, Clark, H.L., Report on the Sea Lilies, Starfishes, Brittle 
Stars and Sea Urchins obtained by the F.I. 8 . 
“Endeavour”, Commonwealth of Australian FUhorie* 
Vol. IV, part 1, Sydney, 1916, p. 120. 


\ 
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Peronella Lesmuri, Mortensen, Results of Dr. Mjobergs, Swedish Scientific- 

Expedition to Australia, 1910—1913, XXI, Echinoidea. 
Kongl. Svenska, Vet. Ak. Handlinger, Bd. LVIII, No. 9, 
1918, p. 14, pi. v, fig. 25. 

Peronella Lesueuri , Koehler, R., “An Account of the Echinoidea”, Indian 

Museum, Calcutta, II, Clypeastridcs et Cassidulides, 1922, p. 
110 . 

Peronella lesueuri, Clark, H.L., Catalogue of the Recent Sea Urchins in the 

collection of the British Museum, London, 1925, p. 169. 

This species is described by Agassiz in his Revision of the Echini ( loc . cit 
1872-74, p. 520) under the synonymous name, Peronella decagoncdis. This is said to be 
the largest and most elegant of the existing species of Laganidae. The test is very 
!duch flattened, and distinctly longer than wide. The margins are thin, scarcely swollen, 
with a slight depression between the edge of the central portion of the test, as ill 
the Laganidae generally. The central part of the test rises somewhat abruptly at the 

txtremity of the petals, and is regularly arched, but only rises to a moderate heigh! 

Sven in the largest specimens. The outline of the test ig regularly decagonal; th# 
test it bounded by ten truncated sides, the longer sides corresponding to the int©f- 
tmbulicral and *he shorter to ths ambulacral areae. 

The petals are usually narrow, and more or less nearly closed. The pefaloid are® 
is about half the length of.the test or more. The greatest width of the test is anterior 
to the anterior pair of petals. The interporiferous zone is broad;, the poriferous furrows 
are closely packed, diminishing very gradually towards the extremity, where the pori¬ 
ferous zones converge slightly from the apical system towards the extremity, and ara 
hot rounded along th© aides of the petals. The anterior petal is somewhat larger than 
the lateral petals. 

There are four genital openings. The actinal surface (i.e., the oral surface) i* 
perfectly flat. That actinostome (peristome) is central, circular, with distinct ambulacral 
furrows extending nearly to the edge. The interambulacral areas on the lower surface 
form narrow, well defined bands. The anus is near he edge, elliptical, but placed 1 
obliquely to the longitudinal axis. The anus is 0.15 to 0.30 of the length of the long 
radius from the margin. The tuberculation of both the surfaces is remarkably uniform,, 
but as in all the Laganidae, it is much larger on the lower surface. The spines of th© 
upper surface are small and slender, while those on the lower surface are much ltrg#P 
and stouter; they are distinctly fluted, with minute serrations along the edge. 

Larger and smaller specimens of this species are not appreciably different from cacB 
other. The pillars of the edge of the test are proporionately as fully developed in thq 
young as in the older specimens. The proportions of the petals are not different, althougH 
the decagonal outline of the test is not quite so distincly marked in young specimens. 
The colour of the driel specimen is usually yellowish brown, but living specimens ai^ 
said to Ve of a brilliant red colour; but there seems to be gems variation in eolou* 
as some specimens are reported to be pale greyish purple while a specimen taken by 
the " Alert ” Expedition is very dark. 

This is the largest of the Laganidae, and specimens often reach a length of 100 In 
150 mm. The genital pores seldom make their appearance before the specimen attains 

/ ^ lengh of 30-40 mm. The test is variable in its thickness, but as a rule, the margin. 

•a thin. The shape of the test also shows considerable diversity, but usually, the width’ 
ib not more than nine-tenths of the length. 

In large specimens, the petals are elongated, very narrow and relatively only 
slightly widened in the middle region; on the contrary, in the young specimens, the 
petals are definitely lanceolate, widened at their base or almost near the base, and they 
get narrowed progressively and regularly up to their extremity which is poinfed. 
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A few differences in the dimensions of the periproct can also be noted in the young 
land in the adult specimens; the periproct is relatively larger in the former, but it 
iievcr attains the considerable dimensions which are observed in other species such aa 
Peronella maoroproctet and Peronella rullands. 

The test is very slightly raised, and the margins are thin and rather depressed; 
the dorsal surface presents always, towards the periphery, a border rather wide and 
well marked, even m small individuals. Seen in profile, the test diminishes progres¬ 
sively in height up to a certain distance from the border and proceeding from this point 
the height does not diminish up to the margins themselves. 

Meijere (loc. cit., p. 122) has already indicated the characters of the primary and 
*nili»ry spines in this species. The pedicellariae belong, as usual, to the three type3, 
namely, the tridactyle, trifoliate and ophicephalous types. The tridactyle pedicellariae 
-have the head sometimes elongated and sometimes shortened. The vales of the trid¬ 
actyl* pedicellariae with elongated heads measure 0.15 to 0.2 millimetres in length; the 
limb, which is narrow, remains tubular for three-fourths of itg length, but it widens in 
itd terminal part into a small club armed on its margins with strong and elongated teeth. 

These pedicellariae have been figured by H. L. Clark. Mortensen has represented one 
fin which the valves are thinner. The valves of the small tridactyle pedicellariae measure 

O. 10 to 0.12 millimetres; their limb widens progressively and rapidly into an oval club, 
rather broad, armed with strong teeth which become larger in size as one approaches 
the extremity; the perforations, few in number, form especially a regular row on each 
Side of the median line of the limb. The trifoliate and the ophicephalous pedicellariae' 

•do not present any special characteristics. 

The internal calcareous partitions which attain a great development in this species, 

•occupy a large part of the general cavity. 

There are many species of Peronclla closely allied to the present one and likely 
to be confused with it. Among the specieB of Peronella which one may confound with 
Peronella lesueuri, there are forms which have the genital orifices more or less far 
removed from the apical plate such as P. peronii and P. stellata L. Agassiz, as well as 
those in which the periproct is more removed from the posterior border of the test than, 
jn P. Lesueuri (P. analis , Meijere, P. minuta Meijere, P. pellucida Doderlin and 

P. rubra Doderlein). Among those in which the periproct occupies almost the same 
situation as in P. Lesueuri, mention may be made of P. orbicularis (Leake) and 
P. slrigata Agassiz and Clark. Of these, P. orbicularis is distinguished by the margin 
of the test being very thick and P. strigata Agassiz and Clark, by the plates being 
very short. 

Peronella lesueuri is said to be widely distributed throughout the extent of the Indo- 
Pao'fic Region. . It has been recorded from the Seas of Ch : na and Japan in the Bay of 
Bengal and from tho following localities: Singapore, Hongkong, .Philippines, Ceylon; on 
the Coast of Australia and New Zealand New Caledonia, Zanzibar, West of Torres 8traits 
(in mud, Challenger Expedition); Queensland and Port Dension, 4 fathoms (H. M. S. 

41 Alert” Expedition). 

Specimens in the collection : Ten wet-preserved specimens in alcohol are represented \ 

in the Referenoo Collection of the Musoum. Locality: Kilakarai, Ramanathapuram 
Distriot. 

Of the ton specimens four are fairly large, and almost adult (about $4 to 43 mm. in 
diameter), and six are small and not fully grown ones (ranging from 16 mm. to 28 mm. 
in diameter). Df these latter specimens, one is incomplete and broken while three other* 
have their central parts missing, so that they are in the form of rings. Only the re¬ 
maining two among the smaller specimens are entire gut even among these two, one 
<(th'> smaller one) has the central part of the lower (actinal surface) cut away. The tour 
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larger specimens, however, are all entire. Presumably, among the smaller specimens, 
those with the central portions cut away had been dissected previously for study of the 
internal parts. 

The specimens are somewhat variable in colour. Mostly, they are dull-coloured, 
dirty greyish white or pale greyish brown; some are paler, while others are darker 
brown. The largest specimen is more or less dark brownish. There is no marked 
difference in colour between the oral and aboral sides. The specimens are covered by 
a close, fine fur of short, slender f minute white spines which are closely crowded toge¬ 
ther throughout the entire surface. The outlines of the petaloid ambulacra are more or 
less straight-sided (more markedly so in the adult, full grown specimens) so that they 
present a pattern more cr less resembling the profile of a straight-armed starfish. Th© 

outline of the test is more or less circular, but in the largest specimen, it tends to 

piore or less indistinctly pentagonal, the anterior side being bluntly and broadly rounded 
and the posterior side broadly truncated. )The spines on the oral (actinal) surface appeal 
t q be longer. The central part of the abactinal surface is slightly convexly raised int<fc , 
a hump-like thickening. 

Measurements: 

Largest specimen : (Colour: dark brown). 

Length of the test: 42 mm. 

Width of the test: 36 mm. 

Height of the test (at the centre) : 9 mm. 

Thickness of the test (at the edge): 5 mm. 

Smallest .specimen : (Colour : dull whitish). 

Length of the test: 24 mm. 

Width of the test: 21 mm- 

Thickness of the test (at the centre): 4 mm. 

Thickness of the test (at the edge): 2 mm. 

An unidentified specimen of Peronella contained in the Musenm collection to rstr 
•imilar to Peronella Usueuri and seems closely allied to it; from a close examination 
Of the specimen, it appears that the specimen belongs to the species Peronella orbieul* 
iris and has hence tentatively been identified as Peronella orbicularis (Leake). 


Peronella orbicularis (Leske). 

Fiauim 47. 

Echin'discus orbicularis, Leake. 1778. Klein Add., p. 144. 

Peronella orbicularis, Agassiz, Al. “Revision of the Fohini”, pt. I, p. 149. 

Peronella orbicularis, Agassiz, Al., “Revisk n of the Echini**, pt. Ill, p. 521. 

Laganam orlicvlare , Bell, “Penguin”, Echinoidea, Proc. Zoo). Soo. London, 1894,. 

p. 412. 

Lagnum orbiculare, Meijere, Siboga-Expcditie, Echinoida, XLIII, (Livr. 14), 

1904, p. 126. 

Peronella orbicularis, Clark, H.L-, Catalogue of the Recent Sea Urchins in the- 

Collection of the British Museum (Natural 
History), London, 1925, p. 160. 
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The test ig rather stoat, the margin being somewhat thickened, about 0.12 of the 

test length in thickness; the petaloid area is rather large, being 0.60 or more of the 
total length of the test. The periproct is 0.16 to 0.30 of the long radius from the 

margin. 'The petals are almost completely closed. 

AL Agssiz ( loc. cit.) is of the opinion that this might prove to be a young one of 
Psronella decagonslis, but the characters are sufficiently distrinct to warrant its being 
treated as a separate apecies. 

This species also closely resembles Peronellalesueuri, but although the differences 
between this species and Peronella lesueuri are not very well marked, they seem to be 
very constant, and adult specimens are usually distinguishable with ease. 

This species is distinguished from Laganum decaganalis by the broader and more 
rounded outline of the test, the shorter petaloid area9, the more swollen edge and the 
thicker and shorter radiating wall? and pillars in the interior of the test. 

The outline of the test is nearly circular, the edge of the test being slightly swollen; 
the abactinal surface is slightly depressed at the extremity of the petals, where the test 
is covered by large, glassy tubercles. 

The petaloid ambulacra are broadly lanceolate, extending more than half way io 
the edge; the anteriod pair are slightly ahorter than the others; the poriferous zone 

is narrow and the poriferous grooves are sharply incised. The poriferous zone id 
broadest near the extremity of the petals. Four genital pores are present, rather widely 
separated. The anus (peripoct) is transversely elliptical, placed about three times its 
diameter from the edge of the test. The actinal (oral) surface is quite flattened. The 
ambulacral furrows are indistinct, extending only a short distance from the actino- 
fltome (peristome). 

H.L. Clark (loc. cit, p. 160) reports considerable variation in the colour of thif 
aperies in life; some are pretty red-orange while others are rosy red or brick red. Pro¬ 
bably the colour in life is red, of some shade; possibly, this is another point in which 
Peronella orbicularis differs from Peronella lesueuri. 

jThe present single specimen in the Museum collection, although bleached and faded 

due to long preservation in alchohol, vet retains a characteristic pale pinkish tinge, espe¬ 
cially over the swollen marginal region of the test. 

This species has been recorded from a wide range of localities, including Philip¬ 
pine Islands, Australia, Torres Strait, Cape York, Albany Islands, New' Holland, 

Formosa and Burma; Gulf of Martaban and Macclesfield Bank. 

Specimens in the Museum collection: A single specimen, preserved in alcohol, is 

represented in the Reference collection of the Museum. Locality ; Ram es war am, Gulf 
<xi Manaar. 

The specimen is almost faded into white, but retains a reddish tinge over the greater 
part of the peripheral areas of the test, especially over the swollen marginal region on 
the aboral side. t The petaloid ambulacra are broadly lanceolate. The fur of spines lias 
been lost, and the entire surface presents a closely pitted appearance under the len, the 
small circular pits representing the surface of attachment of the spines. The ambul- 
acral furrows on the flattened ventral surface are quite indistinct and do not extend uo 
*o the margin. . ‘ \ 

Measurements: 

Length of the test: 31 mm. 

Width of the test: 29 mm. 

Thickness of the test (at the centre): 5 mm. 

Thickness of the test (at the edge; i.e., the swollen 
marginal region)': 4 mm- 


257-1—17 



130 


Family SCUTELUDAE. 

Thig family includes flattened, irregular Echinoids comprising the typical “sand 
Italian ” and “ sea buiscuitg ”. These are relatively large forms with a very much 
flattened, thin-edged, discoidal test, provided with distinct petaloids aborally and branch- 
ad grooves orally. The mterambnlacra are generally discontinuous on the oral surface 
and- terminate aborally with two email plates. Genitals and madreporic plate are fused 
into one pentagonal plate with four or five gonopores, whereas the terminals remain! 
more or less separate. The tips of the miliary spines of the aboral side are usually 
encased in a bag of glandular tissue Pedicellariae are mostly scarce and the tridentats 
and triphylloua types are reduced to the small, two valved condition. 

The teat is flat, usually discoidal, often with lunules or marginal slits. The auri¬ 
cles are fused into a single piece situated on the interambulaacrum; mbulacral furrowa 
of the oral side are distinct, at least the posterior reaching the margin. 

In this family, the test is reduced to its maximum flatness among Ciypeastroids. 
The outline is more or less circular, and is, unlike the Euclypeastridae, frequently per¬ 
forated or cufl at the margin, so as to form either ambulacral or interambulacral wits or 
lunnles. The ambulacral furrows of the actinal (i.e., oral) side are more or Jess)' 
branching and anastomose, spreading over the interambulacral spaces. The connection 
between the upper and lower floors is made by partitions, radiating fan-wise from single! 
points. The tubercles of the two sides of the test, as well as the spines which they 
carry, differ greatly m size. The absence of rotulae is a characteristic feature of the 
jaws of the Scutcllidae, they are extremely flat in some genera, articulating directly 
upon very low auricles, and the teeth are horizontal instead of being vertical as in Eucly¬ 
peastridae. 

This family is represented in the Museum collection by two species (one of which 

comprises two races) belonging to the genus Echinadiscus. 


Genus Echinodiscus Leske. 

The test is very much flattened; only two lunules or marginal slits are present and 

these are placed one in each posterior ambulacrum. 

The test in this genua U more depressed than in any other genus of the Bcutellidae; 
the test is thin. The anterior edge is rounded and the posterior edge truncated. Thera 
are two lunules or slits (cuts) corresponding to the two posterior ambulacra. Ambula¬ 
cral plates are small, well defined. Four genital pores are present. Tha lower surface 
is flat, and the ambulacra! furrows ramify but little towards the exterior edge. Th 4 
anus is nearer the posterior edge than the actinostome (peristome). 

The greater part 0 f the interior of the test is occupied by a calcareous network 
rising into pillars for more than half the distance between the edge and the actinostome 
(peristome), leaving the central part more or less filled by a delicate tracery of calcareous 
cells into which the appendages of the alimentary canal are received. 


The jaws, which are extremely flat, articulate upon the auricle, which fit 8 in a nil 
m the middle of the lower surface of the jaw, and Sre not enclosed by them, a a in 
other Scutelhdae. The spines arc uniform in structure, but those of the upper surface 
are only shorter and slightly clavat©. ^ 

This genus is represented in the Museum collection by two species, Echinodiscui 
aunlu? and Echmodiscus bi*yerforatus, both of which are well known species vridel# 
distributed in the Indo Pacific Reg,on. Both are represented in the Kum collTcS 
by specimen, collected from m and around the Madras Beach and also from Covelong 
and from the Kutikal Channel in the Gulf of Manaar area. K 
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Echinodiscus bisperforatus is distinguished from Echinodiscus auritus by the test 
being much thicker, its outline being irregular, narrower anteriorly, rounded and sligh¬ 
tly indented opposite the anterior lateral ambulacra and by the lunules being very 
long and narrow, Further, in Echincdiscus auritus, the test is often longer than wid« 
and the Posterior ambulacra each bears a deep, narrow, marginal slit, while in Echino- 
discus bisperforatus, the test is wider than long, and each posterior ambulacrum bears 
a long, narrow lunule (i.e., a closed cut, instead of being open. marginal slits). 

Echinodiscus auritus (Leske). 

Figurh 48. 

Echinodiscus auritus, Leske, (N.G.), Addimenta ad Kleinii naturalem dispo- 

sitionem Echinodennatum, 1778, p. 202. 


Lobophora aurita ot L. bifissa , Agassiz, L., Monographies d Echinodermes, II, 

Monographic des Rcutelles Neuchatel, 1841, pp. 67 
and 70, pi. xiii and xiv. 

Echinoditmus auritus, Agassiz, Al., “Revision of the Echini”, Illustrated Catalogue 

of the Museum of Comparative Zoology, VII, 1872- 
74, p. 531, pi. xi a, figs. 9-13, and pi. xiii c, figs. 1-3, 

Echinodiscus auritus, de Loriol, Echinodermes de 1’ ile Maurice, Mem, Soc. 

de Phys. et d’ hist. nat. Geneve, XXVIII, 1883, 
No. 8, p. 36. 

Echinodiscus auritus, de Loriol, Echinodermes dc la baie d’ Amboine, Revue 

Suiss© do Zoologio, I, 1803, p. 376. 


Echinodiscus auritus, Bell, “Additions to the Echinoderm fauna of the Bay of 

Bengal” Proo. Zool. Soo, London, 1880, p. 7. 


Echinodiscus auritus, Meissner, Ueber die von Dr. Sander heimgebrachten, 

Seeigal, Sitzb. Ges., Nattirf. Freunde, Berlin, 1892, 
p. 184. 

Echinodiscus auritus, Sluiter, Die Echiniden-Sammlung des. Museums zu Amster¬ 
dam, Bijdragen tot de Dierkunde, XVII, 1896, p. 72. 

Echinodiscus auritus, Ludwig, Echinodermen des Sansibargebietes (Ges von 

Voeltzkow), Adhandi., Senckenb. Naturf. (ieselleoh, 
XXI, p. 655. 


Echinodiscu auritus, Doderlein, Bericht uber die von Semon bei Amboina und 

Thursday Island gesammalten, Echinoidea, SEMON, 
Zool. Forsohungsr., V, Jan. Denkschr. VIII, 1902, 
p. 80 (722). 

Echinodiscus auritus , Bell. “The Actinogonidiate Eohinoderms of the Maidive 

and Laccadive Islands”, in “The Fauna and Geography 
of the Maidive and Laccadive Archipelagoes” by S. 
Gardiner, Vd. I, Part 3, 1904, p. 247, 

Echinodiscus auritus, Meijere, Siboga-Expeditie, Echinoidea, 1904, p. 138, pi. 

xix, fig. 366 - 368. 

Echinodiscus auritus, Herdman, Report on the Echinodermata collected by 

Prof. Herdman at Ceylon, in 1902, Report, Ceylon 
Poarl Oystor Fisheries, Part II, Report 10, 1904, 
London, p. 120. 


V 


257-1— 17a 



132 


Eckinodiscus ayritus, Brown (R.N. . Rudmose), Eofc'noidea from the Kerimba 

Aroh'pel^go (Mozambique), I b, Vol. XVIII, 1920, 
p. 42. 


Eckinodiscus a'/ritus, Southwell, T, ‘‘Notes on the genera Margarilifeia and 

Aviculidae, and on post-mortem colour changes in 
Echinoidea,” Ceylon Marin© Biological Reports, No. 5, 
1911, p. 208. 

Eckinodiscus auritus, Clark. H.L., ‘ The Ech’noderms of the Western Australian 

Museum" Records of the Western Australian Museum, 

I, 1914, p. 71, pi. cxv, figs. 9-10. 

Eckinodiscus auritux, Clark, H.L., ‘ The Echinodcrnis of Ceylon, other than 

Holothurians,” Spolia Zevlanica, X. 1915, p. 9l. 


TetrodisciL* Rumphii, Klein. Lambert- et Thiery, Essai de Nomenclature r&isonnee 

des Echinides, W9—1914, Chaumont, 1921. p. 323. 


rchinoclwcus auritus, Koehler, R., An Account of the EohinoL der, Indian 

Museum, Calcutta II, Clypeastrides et Cassidulides, 
1922, p, 123. pi. iv, fig. 9; pi. x, fig. 14; pi. xi figs. * 
and 6; pi. xv. fig. 12. 


Eckinodiscus auritus, Clark, H.L., Catalogue of th© Recent Sea Urch'ns in the 

collection of the British Museum (Natural History), 
London, 1926, p. 169 


Eckinodiscus auritus , Gravely. “Shells and other Animal Remains of the 

Madras Bea^h”, Pull Madras Govt. Mus. (Net. Hist.) 
V, No. 1, 1941, p 90. 

This is the largest and perhaps the commonest species of the genus Echinodi.scus 
This species is readily distinguished by the posterior ambulacra being each perforated 
by a deep, narrow marginal slit. The test is depressed, rounded anteriorly and is longei 
khan wide. The greatest width is about half way between the apex and the posteriori 
edge: the anterior extremity is much narrower than the broadly rounded and truncated 

S terior extremity. The vartex is somewhat anterior and corresponds with the apex 
e petals are small, oompared to the size of the test, and do not increase appreciably 
m size in proportion to the increase in size of the test. The genital pores, four in num¬ 
ber, are distinct, diverging posteriorly rather more than in the other species oi the 
genus. The petals are nearly of the same size, but the odd petal is somewhat longer than 
the others. The petals are rounded at the extremity and closed. The poriferous zones 
are board, equalling in width the icterporiferous space. 

The lunules are more or less closed, or simply form open slits, extending over on® 
third the distance of the edge from the apex towards the edge from the apex towards 
the centre, in prolongation of tl.e median longitudinal axis of the posterior pair of 
petals. The tuberculation ol the upper surface is small, compact, of uniform size, 
carrying minute, short, fine spines, slightly clavate. The median interambulacral and 
ambulacral spaces are covered with longer and more distantly spaced tubercles, decrea¬ 
sing in size near the edge, carrying longer and stouter spines. The interambulacral 1 
spines are more brilliantly coloured than the ambulacra! ones. The ambulacral fur¬ 
rows are not deeply grooved; the posterior pairs branch more frequently near the edge 
than the others. The mouth is nearly central, slightly anterior. The anus is of irre¬ 
gular outline, more or less circular, placed in a line with the inner extremity of the 
cuts (slits). The colour of the dried specimens is usually violeest or reddish Drown. 

Half the internal cavity is occupied by a close network of pillars occupying the 
whole space from the edge. Between the commencement of the pillars and the slender 
auricles, the whole actinal floor is covered bv a succession of elongated cells, of the 
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moet irrgular shapes, formed by the projection of thin lamellae or ridges from the 
floor which form eventually the pillars extending to the upper floor. The network 
across the ainbulacral spaces is reduced to short, low ridges, running at right angles 

to the ambulacral tubes. 

Koehler ( loc . cit., p. 123) reports that most of the specimens of this species in the 
Endian Museum collection are of smal 1 dimensions, their length not exceeding 30 to 
65 mm., and some of them are reported to be very small, like those from Palk Strait, 
♦he length of which varies between 12 and 15 mm. The lengths of two specimens 
from Orissa were reported to be 60 and 88 mm., and two others from Santapalli were 
reported to be much larger. In all the specimens reported by Koehler, the two post¬ 
erior slits remain open at their distal extremity and this appears to be the condition 
in the typical form of EcHnodiSCus auritus. 

The large primary spines of the ventral surface measure 1.5 to 2.0 millimetres in 
the large specimens; they are almost cylindrical but slightly widened in their th'rd on 
In their fourth terminal, then they become narrowed progressively up to the extremity 

which forms a small, obtuse point. These spines are rather frequently very slightly* 
incurred in their terminal part. They bear throughout their length small, triangular 
leeth, more or less marked but which arc always less developed or disapepar in the third 
terminal Meijere (loc. cit.) f has indicated the characters of the miliary spines, the 
.integumentary sheath of which is developed up to the extremity of the spine to form a, 

darg?, roundel expansion. The calcareous stalk is very thin and elongated, measuring 

from 0.3 to 0.5 mm. in length; the small teeth which it carries throughout it 8 length! 
is developed abruptly towards the extremity to form a small bead. 

Themiliary spines on the dorsal surface present the same characters as those of 
Wae ventral surface. The primary spines which are always of a uniform size are not 
very much larger than the miliary spines, but they are very much thicker; they main¬ 
tain the same thickness for two-thirds of their length, then they become widened 
gradually up to their extremity in such a manner so as to take the form of a club and 
*k the same time they are slightly incurved; the denticulations sIbo become much 
atronger on this enlarged part. 

Meijere mentions of three types of pedicellarial in Echmodtecus auritus , namely * 
tridactyle, trifoliate and opliicephalous; on the other hand, H.L. dark has only observed 
the didactyle and bifoliate pedicellariae in this species. Mortensen, however, reports! 
that all the types of pedicellariae encountered in E. auritus have three values. 

Koehler (loc. cit.), ha3 observed in the specimens of this species collected by the 
Investigator Expedition three sorts of pedicellariae. These are, firstly, the Jorge tri¬ 
dactyle pedicellariae with three values, with which are associated other pedicellaride 
equally tridactyle, but much smaller and much more deicate. Then there are ihe 
bifoliate and the opliicephalous types. The large tridacytle pedicellariae resemble 
somewhat the rostral pedicellariae which one finds so often in the Spatangids. The 
values are narrow and elongated and the basal part in narrow and triangular, broade** 
than long, with the margins smooth. The other typo of tridactyle pedicellariae are* 
very much smaller than the preceding type; the basal part, however, is more developed 
and attains almost half the total lengt of the value. It is broader than long; the 
limb is short, in the form of a channel or groove and it terminates by a small palette 
of teeth. 

The trifoliate pedicellariae deserve rather the name of bifoliate for they have 

almost always only two valves. The length of these do not exceed 0.06 mm , The 
basilar part is very short. The limb remains narrow for about half its length, then 
it widens rapidly into a club almost as wide as long, furnished for a good part of its 
length with small teeth extrmely fine and close-set. The performations are rather 

large. 

This is a widely distributed species and has been pricipally known from the 
Eastern Coast of Africa (Madagascar, Mozambique, Mombasa, Zanzibar, 
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Mauritius, etc.), in the Red Sea and from numerous localities in the Indian Ocean. 
In India, it has been recorded from Karachi and from the CoaBts of Madras. It baa 
also been recorded from Ceylon. 

Specimens in the collection .—The specimens of Echinodiscus auritus in the 
Museum collection consist of the following lots: 

(i) Two wet-preserved specimens in the Reference collection. Locality^ 
Madras. 

(ii) Many dry-preserved specimens (including some small, very young, extremely 
delicate specimens in the Reference collection. Locality : Madras (Some of these 
specimens are broken into bits). 

(iii) Two \ery largo, fine, entire, adult specimens, dry-preserved, exhibited in 
the Gallery. Locality : Pamban. 

These specimens are described below, in greater detail, together with measurement#, 
•tc. 

(i) Two wet-preserved specimens in the Reference collection. Locality: 
Royapuram Bay, Madras, Chingleput District. Of the two specimens, the larger one 
is broken on the left side so that the edge of the disc on this side is incomplete. The} 
specimens are beautifully pale pinkish brown on the upper side and pale dirty greyish 
white on the under side. The test is covered by a close fur of short, very fine, whitish 
spines which, along the edge, are longer, and form a continuous fringe of close-set, 
whitish, hair-like spines all round the border of the test. The petaloid area i 9 small 
'compared to the area of the test and the petals do not meet each other at the centre. 
The broad, hexagonal plates of which the test is composed are distinct. The branch¬ 
ing furrows diverging from the centre on the oral side aro ditinot and are somewhat 
yellowish brown or orange-brownish. The oral side is slightly concavely depressed. 
The posterior margin of the test is straight and abruptly truncated while the sides and 
the anterior border are more or less evenly rounded. The posterior slits are narrow, 

rather short and open at the posterior margin. 

Measurement: 

(a) ' Smaller, entire specimen: 

Length of the test: 42 mm. 

Width of the test (at the centre): 43 mm. 

Length of the posterior slit: 10 mm. 

The test is extremely thin and flattened, being hardly more than 2 mm. Jn. 
Ihickness. 

(b) Larger specimen, broken along he left border: 

Length of the test: 60 mm. 

Length of the posterior Blit12 mm. 

Thickness of the test: 3 mm. 

The width of the test could not be determined as the edge is broken on the 

left ride. 

(ii) Nine dry-preserved specimens and some broken bits of a large specimen ini 
the Reference collection. Locality : Madras. The specimens in this lot range from 
ft tiny young one measuring hardly 20 mm. in diameter €0 very large ones measuring 
over 100 mm. in ength. Some of these specimens are pale pinkish or purplish brown 
or purplish grey on the upper side and dirty greyish white or yellowish white or pinkish 
f>rown n the oral surface, while others are dark brownish on the upper side and palen 
brown on the oral side. The large, hexagonal plates of which the test is composed are 
distinctly seen in some of the specimens and become rapidly and progressively smaller 
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towards 'the centre of the lest especially in the areas in between the pefaloid ambulacra, 
fn many of these dry specimens the close fur of yellowish white or yellowish browi^ 
fine, hair-like spines is still persistent. On the oral side the ambulacral furrows are 
district. They bifurcate at a short distance from the month aperture and thereafter 
iare branched in a tree-like fashion. The centre of the test slightly bulged and elevated 1 
in most specimens, while the vntrael (oral) surface is perfectly flattened. 

Measurements : 

(a) Largest specimen : 

Length of the test: 108 mm. 

Maximum width of the test: 115 mm. 

Length of the posterior slit: 28 mm. 

The shape of the test in this specimen is somewhat broadly triangularly ovate, 
rounded in front and truncated behind, tho maximum width being eomewhat behind, 
the mddie. The periproct is placed on the oral side in the area between the posterior 
clefts, a little distance from the posterior truncated margin. 

(by A medium-sized specimen: 

Length of the test: 72 mm. 

Maximum width of the test: 78 mm. 

Thickness of the test: 9 mm. 

Length of the posterior slit: 17 mm. 

The test ia dark brownish in this specimen. 

(c) A smaller specimen’: 

Length of the test: 93 mm. 

Maximum width of the test : 59 mm. 

Thickness of the test: 4 mm. 

Length of the posterior slit; 13 mm. 

The test in this specimen is pale pinkish white; the hexagonal plates of the* 

test are distinct on the upper side. The lower side is yellowish white with brownishi 
radial patches towards the border, and the fur of spines is very thick and close-set on 

the oral side. 

( d ) A small, young specimen : 

Length of the test: 30 mm. 

Maximum width of the test: 33 mm. 

Thickness of the test: 2 mm. 

Length of the posterior slit; 6 mm. 

This specimen is pale purplisk pink on the upper side and 'dirty whitish’ on fh« 
lower (oral) side. The hexagonal plates and the fur of spines are distinct, but the 
petaloid ambulacra are indistinct. 

(e) Smallest specimen: (Young specimen): 

Length of the test: 14 mm. 

Maximum width of the test: 14 mm. 

Thickness of the test: 1 mm. 

The posterior sits are hardly formed yet in this specimen, and are in the 
form of shallow indentations. 
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Iu some cf the specimens, the outline of the test is even and regular, while 
in others, the outline is rather wavy and undulating. 

(iii) Two large, dry-preserved entire specimens, exhibited in the Gallery. 
Locality: Pamban. 

The specimens are pale creamy brownish. These specimens are denuded of 
their fur of spines and their surface consequently presents a finely pitted appearance. 

Measurements: 

(a) Larger specimen: 

Length of the test: 109 mm. 

Maximum width of the test : 113 mm. 

Thickness of the test: 10 mm. 

Length of the posterior slit: 30 mm. 

(b) Smaller specimen : 

Length of the test: 100 mm. 

Maximum width of the test ; 102 mm. 

Thickness of the test: 9 mm. 

Length of the posterior slit: 27 mm. 


Echinodiscus bisperforatus (Leske). 

Figures 49 and 60. 

Echinodiscus bisperforatus , Leske, (N.G.), Addimenta ad Kleinii naturalem 

dispositionem Echinodermatum, 1778, p. 196, 
pi. xxi, figs. A and B. 


Lcphophora truncata, Agassiz, L., Monographic d’Eohinodermes, II. Mono¬ 
graphic des Scute lies, Neuchatel, 1841, p. 66, 
pi. xi, figs. 11 —16. 


Echinodiscus biforis , Agassiz, A., “Revision of the Echini*’ Cat. Mus. Comp. 

Zoology, Harvard, part 3, 1873, pi. xiii b, figs. 5 and 
6, part 5, p. 532. 


Echinodiscus bisperforatus, Doderlein, Bericht uberdie von Semon bei Amboina und 

Thursday Island gesam- malten Echinoidea 
Jenaische Denschriffcen, 1902, p. 723, pi. Ixv, fig. 6! 

Echinod\acu8 bidptrforatus, Clark, H.L., “The Echinoderms of the Western 

Australian Museum”, Records of the Western 
Australian Museum, I, 1914, p. 71. 

Echinodiscus bisperforatus, Koehler, R., An Account of the Echinoidea, Indian 

Museum, Calcutta, II, Olypeastrides et Cassi- 
dulides, 1922, p. 128, pi. xv, fig. p. 


Echinodiscus lisp erforatus, Clark, H.L., Catlogue of the Recent Sea Urchins in the 

Collection of the British Museum (Natural 
History), London, 1925, p. 170. 


Echino discus bisperforatus. Gravely, “Sheila and other Animal Remains of 

the Madras Beach”. . Bulletin, Madras Govt. 
Museum, (Natural Histoiy), I, No. 1, 1941, p. 90, 



13 V 

.This species is distinguished from the preceding one (Echinodiscut auritus) by 
the shell being somewhat broader than long, with the anus very near the hind margin 
and by the posterior slits being not confluent with the hind margin. 

The test, in Echinodiscus bisperjoratus, is wider than long, with a narrow linear 
Junule (slit) in each posterior ambulacrum. The lunules are usually as long as, or 
logger than, the longest petal. Petals II and IV are longer than petals I And V. 

This species presents considerable diversity in the form and in the proportions of 
the test, the petals and the lunules. Sometimes the lunules are unequal in size in the» 
same specimen. 

The outline of the test is irregular, narrower anteriorily, rounded and slightly 
indented opposite the anterior lateral ambulacra. The greatest width is about ball 
way between the apex and the edge of the test; the posterior extremity is truncated, 
slightly indented in the direction of the anual opening. The test is much thicker than 
in jK. auritus and other species of the genus. The vertex is anterior. The apical 
system is nearly central. The posterior pair of petals are quite short; the anterior pair 
are somewhat longer, but still considerably shorter than the odd petal, the outline of 
the test of young specimens is riangular, with rounded edges. 

The lunules are very long, narrow, sometimes narrower in the middle part, forming 
an obtuse angle with the prolongation of the median axis of the posterior petals. Seen 
from the actinal side the ambulacral furrows are deep, sharply cut. branching only once 
or twice quite near the edge; they are very prominent, as they are edged on both sides 
by minute tubercles, closely packed, giving them the appearance of bare bands, greatly 
contrasting wi r h the coarse, distant tuberculation of the remaining part of the actinal 
surface. 

In the interambulacra, the largest tubercles are placed aong the bare bands of the 
burrows, becoming smaller towards the median line and the edge of the test, while in the 
three anterior ambulacral spaces, the largest tubercles are in the median space near the 
edge of the test, diminishing gradually in size towards the actinostome (peristome). 
The mouth is small, almost central lobed. The anus is small circular and placed near 
the edge. 

The interior of the test is filled with a calcareous network which is very compact, 
extending to the extremity of the peals, and leaving only a small open space; this is, 
however, completely smooth, showing no tree, except a few ambulacral pits, of the 
dilicate tracery covering the floor in the case of the other species. Tho auricles are 
extremely small And low; the teeth are remarkably flat, even for this genus. The 

colour of the dried specimens is dull olive brown. 

Koehler ( loc . cti.), states that in the largest specimen of this species he had examined 
(in the Indian Museum collection) the length of the test is 45 mm. and the width of the 
test is 52 mm; the smallest specimen recorded by him measures 27 mm. in length and 
30 mm. in width. 

The largest primary spines of the ventral surface are cylindrical and in general, 
very thin, w th the extremity rounded. They are armed with deticulationh, very fine 
-anl very close set over a greater part of their length. These measure 1.5 mm. The 
other spin*. more numerous, are shorter and their length does not exceed 0.6 to 
0.8 mm.; they are flattened rapidly and are widened in the second half up to the 
vincinity of their extremity. They acquire at the same time teeth which become' 
stronger on the widened part. This widened part is ordinarily a little curved and the 
teeth are more developed on the convex side on the concave s:de. 

Compared to those of E. auritus, these spines are more feeble (weaker) and shorter 
hut the widened terminal part is more marked. The primary spines of the dorsal surface 
nave the same characters as in E. auritus: their length Hoes not exceed 0.5 to 0.6 mm 
The miliary spines have almost the same dimensions and they present the same characters 
m in E. auritus. 


257-1—18 
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Koehler (be cit.) t has observed two types of pedicellariae in this species ; .ihe» 
tridactyle and the iiioiiate. The iridactyle pedicellariae are of two sorts; the first type 
have the head rather developed and they are analogous to the large tridactyles of 
E. auritus. The valves have a length of about 0.3 mm; they are truncated at the extremity 
and bear throughout their length conical teeth and ralhei low spaces. The pedicellariae of 
the second typo appear rather well represented and are very much smaller than the 
preceding type. The valves measure 0.12 to 0-15 mm- in length. The basal part is widened 
and rather li.gn. The limb, at first very broad, narrows down next and then vidnfl 
again to form a clut which occupies the half of its length. This club, which iB not very, 
large, has the shape of a very elongated oval, of which the margin® carry in the terminal 
part some teeth, at first very small, conical and low, but whicn elongate very much 
towards the extremity. The perforations, rather large, are rounded or elongated^ 
These are those pedicellariae which have been motioned by H.L. Clark who compared 
them to those of F.. tenuissivius , but koehler observes that in these last, the limb forms 
an elongated club the margins of which remain simply parallel and which is not 
widened like that in E. bis per for at us. 

The bifoliate pedicellariae are extremely small and their valves do not measure more 
than 0.005 mru. The basal part is extremely short; the limb forms at first a narrow, 
Shorter part, as in E. auritus, and it widens into a club, a little wider than long, armed 
on the borders with a few rather broad, elongated and conical teeth; the perforations are 
rather large, few in number, elongated in the median part of the limb, and riunded on 
the sides; this club is comparatively broader than in E. auritus. 

Koehler (loc. cii.), records five specimens of this 6pecies from the Coast of Madras 
at a depth of seven fathoms in the Indian Museum collection. 

This species is recorded from the Gulf of Suez, Red Sea, Abyssinia, Natal, Port Natal, 
Cape Colony, Mob&al Bay, Madras, New Caledonia and West Australia. It has also 
[been recorded from the Gulf of Manaar, this record being based on the specimens of 
this species represented in the Museum collection. 

Specimens in the collection. —The specimens of Echinodiscus bispeforaius in the 
Museum collection include both wet-preserved and dry-preserved ones and consist of the 
following lots :— 

(i> Four wet-preserved specimens (in alcohol) in the Reference Collection, locality : 
Kutikal Channel, Gull of Manaar. The specimens are moderate-sized, ranging from 31 
mm. to 46 nm- m maximum diameter. Two of the specimens are almost pure whits, 
while the largest specimen and the smallest one are brownish. The petaloid ambulacra 
are broadly ovate and the posterior slits are rather short and broad. The close fur of 

short, plender white spines is well 6een, and is especially well developed on the oral 
side. In the smallest specimen, the posterior border is broken at the ends of the two 
slits, so that the slits are open at the posterior end. 

Measurements : 

% 

(a) Luget-t specimen: 

"Length of the test: 43 mm. 

Maximum diameter of the test: 46 mm. 

Thickness of the test at the middle : 6 mm. 

Length of the posterior slit: 6 mm. 

(b) Sir.aPept specimen : 

length of the test: 27 mm. 

Maximum diameter of the test; 31 mm. 

Thickness of the test at the middle : 4 mm. 

Length of th© posterior slit r 5 mm. 



The ventral, bifurcating furrows and the pale, radially widening areas radiating 
fc-om the centre in between the furrows are distinct. 

The other two specimens are intermediate in size between htese two specimens. 

(ii) Seventeen dry-preserved specimens, including two very young and immature 
epecimens in the Reference Collection. Locality : Ennur and Madras Beach. 

The specimens range in size from 45 mm. to 7*2 mm. in maximum diameter, but 
♦he two young ones a^e very small and immature, about 20 mm. in diameter and are 
in a very fragile condition, being broken and incomplete. A few of the adult specimen* 
in this lot are also broken and hence not entire 

Most of the specimens in this lot are almost whitish or pale dirty brownish white. 
The posterior herder is broad and truncated while the anterior border is broadly rounded. 
The posterior slits are narrow and elongated. The furrows on the ventral side are 
distinct and bifurcate almost immediately on leaving the mouth at the centre, and th$ 
posterior pairs of these furrows enclose the posterior slits. The margin of the test ia 
sometimes even, sometimes undulating slightly. 

Measurements : 

(a) Largest specimen: 

Length of the test: 67 mm. 

Maximum diameter of the test: 74 mm. 

Thickness of the test: 9 mm. 

Length of the posterior slit: 23 mm. 

(b) Smallest specimen (excluding the two young specimens) : 

Maximum of diameter of the test: 46 mn- 

Length of the test: 41 mm. 

Thi?knees of the test: 5 mm. 

Length of the posterior slit: 11 mm. 

The other specimens in this lot arc intermediate in size between these two. In 
one of the specimens, the posterior portion (including the slit) is badly broken, while in 
another brokcD specimen only one half is present. In one of the specimens, two adult 
specimens of the buruacle, Dalanus amphitrile, with pink-coloured shells are found attached 
to the upper side, while in another there are numerous small, white young specimens 
rtf barnacles (probably of the same species) found attached on the upper surface, but 
portions of the upper surface of the test are found broken away in this specimen. 

The two very young and smallest of the specimens are too badly broken for their 
measurements to be determined accurately. The larger one of these is nljout QO mm. in 
diameter. 

In all these specimens, the upper side is slightly convexly arched, while the oral 

surface is almost perfec*ly flattened and even slightly concavely depressed. 

(iii) Two dry-preserved specimens, exhibited in the Gallery, Locality : Ennur. 

The specimens are slightly pale dirty brownish white on the upper side and 

chalky white on tie lower (oral) surface. The outline of the test slightly undulating in 
both the specimens. 

Both are almost exactly of the same size. 

Measurements (of one of the two specimens) : 

Length of the test ; 63 mm. 

Maximum diameter of the test: 69 mm. 

Thickness of the test: 7 mm. 

Length cf the posterior slit: 18 mm. 
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Echinodiscus bisperforatus. var. truncatus (Agassiz). 

Figure 51. 

‘Ojthttphora truncata , Agassiz, Mon. Ech., Mon. Scutellidae, 1841, p. 66, pl. xi, 

figs. 11—16. 

Erk'nodiscus bisperforatus var. truncatus, Clark, H.L., Memoirs of the Museum of 

Comparative Zoology, 46, 1914, 
p. 72. 

Echinodiscus bisperforatus var. truncata , Clark, H.L., Catalogue of the Recent Sea 

Urchins in the Collection of the 
British Museum (Natural History), 
London, 1925, p. 170. 

Echinodiscus bisperforatus var. truncatus , Gravely, ‘‘Shells and other Anima l 

Remains of the Madras Beach”, 
Bull. Madras Government Museum 
(Natural History), V. No. 1, 1941, 
pp. 89 and 106. 

This variety is distinguished from the typical form, E. bisperforatus s. 6tr. by the 
lunules being very sliort, as short as the shortest petals; but, as a rule, they are a trifle 
longer than the shortest petals. They are also broader than in the typical form. 

This subspecies is represented in the Museum collection by a single specimen collected 
from Covelong oi the Madias Coast in 1939. 

Clark, ( loc . at.), records specimens of this variety from Penang and New Caledonia 
in the British Muceum collection. 

Specimens in Hie collection : One dry-preserved specimen in the Reference collection. 
Locality : Covelong, Madras, 1939. 

In this variety the posterior slits are short, relatively broad, rather shallow and open 
towards the posterior edge and the posterior margin in between these slits is somewhat 
angularly truncated. Presumably, the posterior edge is broken and incomplete in th* 

present specimen. The petaloid areas and the ponferou3 zones are much the same as in 

4ho typical form of the species. 

The furrows on the ventral (oral) side are less deeply incised and less distinct in this 
specimen than in those of the typical form examined. But the rows of hexagonal plate* 
making up the test ar*» more distinctly seen in this specimen. The specimen is dirty 

whitish throughout. 

Measurements : 

Length of the test; 42 mm. 

Maximum diameter of the test: 46 mm. 

Thickness cf the test in the middle: 6 mm. 

I .ength cf the posterior slit: 7 mm. 

The ventral (Oral) side is absolutely flat in this specimen and does not show any 
(sign of concavity. 


ORDER SPATANGOIDA. 

The Spataogoids include the urchins popularly known as the heart urchins. They 
tare irregular Echinoids of mostly oval shape, usually elongated, with the structures of 
(the test arranged symmetrically in relation to the axis of elongation. The anterior 
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ambulacrum is often indented at the ambitus, giving the test a cordiform outline. The 
ambulacra, except the anterior one, are generally peialoid aborally, and may be flush 
with the surface or more or less deeply insunk. Phyllodes are generally present, but 
bourrelets are usually wanting. On the oral side, the posterior in'-erambulacrum is 
often slightly elevattd and forms a plastron. The peristome is displaced anteriorly, so 
that the three anterior ambulacra are shorter than the two posterior ones. The apical 
system consists cf separate plates, with two to four gonopores. The spines are mosly 
short and slender and the larger ones are usually curved and held parallel to the sur¬ 
face of the test, appearing as if combed back, and often arranged in tracts. Peculiar 
to the Spatangoida are the fascioles which are narrow bands composed of closely 
crowded, minute tubercles that support special, tiny, ciliated spines. A masticatory 
apparatus is completely wanting. 

The SpatangO'ds typically burrow in sand or mud at the sea bottom and many of 
*iheir peculiarities are therefore adaptations to this form of life. 

The existing Spatangoids are divided by Mortensen into (i) the meridiosternoua 
forms in which the labrum abuts posteriorly with a single plate of the plastron, and 

<ii) the amphisternous forms in which it abuts on two plates. 

Three families of this Order are represented in the Museum collection. All these 
three families belcnj to the group of “Amphisternous forms’* in which the labrum abuts 
posteriorly on two plates. 

GROUP II. AMPHISTERNOUS FORMS. 

The Amphisternous SpataDgoids, in which the posterior end of the labrum abuts on 
two equal plates of the plastron, comprise the most typical members of the Order and 
include a wealth of forms. Fascioles are well developed, the paired ambulacra and 
more or less clearly petaloid, phyllodes are generally present, and the podia occur in tt 
variety of non-loccmotory forms. 


Faimly SPANTANGIDAE. 

The members of this family are distinguished by the presence of only the subanal 
fasciole. The apical system is ethmolytic, that is, the madreporite has moved into 4 
symmetrical pcsi’iuu with reference to the four genitals. In most of the typical members 
of this family, the test is large, aborally arched and cordiform, with the petaloids flush 
with the surface anl with a spiny plastron. In the genus Pseudomaretia (which is the 
only genus of this family represented in the Museum collection), the plastron and the 
adjoining areas are almost devoid of spines. 

The peristome, in the family Spatagidae, is transversely elongated; some or all of 
the ambulacra are more or less petaloid, or more or less sunken, or both. A subanal 
fasciole is present. 

Formerly. tKs family was large and included several forms which now have been 
separated into distinct families. 

This family includes forms with a more or less flat test; the petals are lanceolate, 
with broad, interporiferous spaces flush with the test; the abactinal parts of the pori¬ 
ferous zones are usually rudimentary. 

The genera of this family have no peripetalous fasciole. In some genera, there is an 
internal fasciole, forming a plastron which is placed a1»ove the margin, in the anterior 
part of the test and paitielly obliterates the abactinal part of the anterior poriferous zon# 
of the anterior lateral an bnlacra. 

A single species of this family, Pseudomaretia alta, belonging to the genus Pseudo- 
maretia , iB represented ii the Museum collection. 



142 


Genus Pseudo maretia Koehler. 

The test is rather elevated, and the dorsal surface strongly convex, being raised 
progressively from the anterior to the posterior extremity. This surface is uniformly 
covered with secondary tubercles and there exists only a very small number of primary 
tubercles in the two posterior inter-radii in the neighbourhood of the ambitus. Tho 
genital orifices are only three in number. The posterior ambulacral avenues of thq 
Ventral face are relatively narrow. The posterior extremity of the teat is truncated 
and slopes obliquely to the front. Its sperior part on top of the sub-anal plastron id 
occupied entirely by the opening of a large and deep invagination which projects into 
the interior of the test. The periproct which is found at the bottom of the invagination 
is transformed into a sort of transverse ampoule widened at each extremity into a 
largo, rounded vesicta attached to the internal surface of the test. 

The pedieellariae are very abundant. The tridactyle pedicellariae are more well 
(developed, with fusiform peduncle, identical with those which Doderlein has observed ini 
Lwrma elcngata and L. svhro-.inato, and which is found on the ventral surface on the 
posterior ambulacral avenues. The digitations of the anal pedicels form each a very strong 
and thick stem, identical to those of the anal pedicels of Echtnocardiutn cordatvm an<| 
are quite different from the narrow and slender ones which are found in the |>eri8tomial 
pedicels. These different characters do not exist in the genus Maretia from which* 
therefore, Koehler separated the present genus as a distinct one. 

The sternum is small and wide, with the primary tubercles confined to the posterior 
end; the genital pores are three in number. The periproct is deeply sunken and overhung 
by the posterior end of the test. 

This genus is represented in the Museum collection by a single species. Pseudomareiia 
alia, which is the type of the genus. 
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Pseudomaretla alta (Agassiz). 
Figures 52 and 53- 


Maretia alta , 
Maretia alta, 

Maretia alta , 

Maretia alta, 

Maretia alta, 

Maeetia alta, 

Maretia alta, 

Maretia alta, 

Maretia alta , 


Agassiz, A., Proc. Acad. Nat. Sciences Philadelphia, 1863, p. 560. 

Agassiz, L., “Revision of the Echini”, Catalogue, Mus. Comp. 
Zoology, Harvard, 1872—1874, pt. 6, p. 669. 

De loriol. Echinodermes de Pile Maurice, Mem. Soc. de Physique et 
d’hist. nat. Geneve, XXVIII, 1883, No. 8, p. 49. 

Doderlein, Echinodermen von Ceylon, Zool. Jahrb. Abth. f. Syst , * 
III, 1888, p. 838. 

Walter, Ceylon’s Echinodermen, Jen. Ztaohr. f. Naturw. XVDI, 
p. 377. 

Anderson, “On Seme Indian Echinoidea”, Joum. Asiatio Soc. 
Bengal, LXIIJ, 1894, p. 188. 

Bell, Echinoderm Fauna of Ceylon, Scientif. Transact. Roy. 
Dubl. Soc., (2), III, 1887, p. 652. 

Bell, Fanna and Flora, Maidive and Laccadive Archipelago, 
p. 233. 

Meijere, Siboga-Expeditie, Echinoidea, XLIII, Livr. 14, 1904, 
p. 192. 
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Pseudomaretia alia, Koehler, “An Account of the Eohinoictea”, Indian Museum, 

Calcutta, II, Spatangides, 1914, d. 107, pi. xi, figB. 9, 
14—17, and 20. 

Pseudomaretia alta, Clark, H.L., Catalogue of the Recent Sea Urchins in the 

Collection of the British Museum (Natural History) 
London, 1925, p. 228. 

Pdeudomaretia alta, Gravely, “Shells and other Animal Remains of the Madras 

Beach”, Bull, Madras Government Museum (Natural 
History), V, No. 1, 1941, p. 91. 

The test is high posteriorly; the interambulacra I and 4 bear 3 or 4 large primary 
tubercles in a group near the ambitus. 

The outline of the test from above is elliptical, rounded anteriorly, with a slight 
indentation at the ambitus, formed by the shallow anterior groove. The posterior extre¬ 
mity is truncated, nearly vertically, across the extremity of the petals. Seen in profile, 
the test is uniform!j rounded from the.anterior edge to the apical system, and rises! 
gradually to the vertex, which is slightly anterior to the truncated posterior extremity. 
The test slopes regularly from the central line to the lateral edges of the test. The apical 
system is anterior. The petals are narrow, lanceolate, extending nearly to the edge of the 
test. The anterior poriferous zones of the anterior lateral ambulacra are obliterated, with 
the exception of three or four outer pairs of pores. The anterior odd ambulacrum is 
narrow, reduced to a few vertically distant pores, flattened near the apical system by a 
few larger primary tubercles; the rst of the abactinal surface, with the exception of a 

few large primary UiVercJes near the edge of the test in the posterior lateral interambulacra 

is covered by minute, closely crowded secondary tubercles, carrying short slender, 
curved spines. On the actinal surface, the tubercles increase in size towards the bare 
ambulacral avenues, and are arranged diagonally, carrying proportionately longer and 
stouter spines. The actinal plastron extends half way to the actinostorae (peristome) 
from the subanal plastron, forming a sharp break at its posterior edge. The subanal 
plastron is heart-shaped, placed entirely witiiin the truncated posterior extremity, 
surrounded by a broad fasclole, which extends to the lower edge of the large, trans¬ 
versely elliptical aual system, placed at the upper edge of the truncated posterior plane. 

The proportions of the anal system of the subanal and actinal plastron, with the beak 
at its posterior edge, and the high test readily distinguish this species from the closely 
allied species, PtfoudowareHa planulata. 

In the living condition, the colour of the test of Pseudomaretia aUa is said to be a 
light buff above. marked with radiating rows of flesh-coloured patches. But Clark, ( loc . 
cit.), records specimens which are deep reddish purple in colour. No large specimens of 
this species have been found. They usually range in size from about 23 x 19 mm. to 
40 x 33 mm. 

This species haB been recorded from Tuticorin and. Carcados, Carajos and from 
Japan, and also from Pedro Shoal, Andaman Islands and from Pooria. 

This species appears to be rare around the Madras Coast and in the Madras Museum 
collection, only a single specimen of this species, from Royapuram Bay, Chingleput dis¬ 
trict, is represented. 

Specimens in the collection .—One wet-preserved specimen (in alcohol) in the 
Reference Collection. Locality—Royapuram Bay. Chmgleput district. 

The specimen is small, elongately ovate and heart-shaped, pale greyish brown above 
and dirty whitish below. The spines are short, slender, whitish and lie flat over the 
surface of the test, appearing as if combed back. Towards the ambitus and on the ventral 
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(oral) surface the spines are longer and more closely crowded. The petaloid ambulacra on 
the abactinal side are distinct, narrow, lanceolate, the two posterior one3 being much 
longer than the oUicrs. The posterior extremity is narrow and truncated. 

The petaloid ambulacra are cf a darker brown colour than the surrounding areas. On, 
•he actinai side, the tjtercies increase in size, can ving proportionately longer spines. The 
eubanal plastron is heart-shaped and is surrounded by a broad fasciole. 

Measurements: 

Length of the test: 25 mm. 

Maximum width of the test: 20 mm. 

Height of the test: 10 mm. 

Length of the posterior petaoid ambulacrum: 10 mm. 

Length cf the lateral petaloid ambulacrum : 6 mm. 


Family LOVENIDAE. 

The family Lcvecidae differs from all other Spatangoids by the presence 6f an 
internal fasciole that encloses the apical system and much of the anterior ambulacrum, 
ffhe test is of moderate to large size, rather low, and of cordiform outline. The fomj 
petaloids are well developed, flush with the test. On the aboral side, between the petals, 
•here are often large tubercles, with deeply sunken artoles; these tubercles in life carry 
long, carved spines directed backward. The apical system is ethmolytic as in the Spatan-. 
gidae. with nearly alwayc four gonopores. 

Formerly, members of this family were included m the family Spatangidae, but later 
they were separated into a distinct family. 

•A single genus of this family, namely, Lovenia , is represented in the Museum col- 
‘lection by the familiar species Lovenia elongata, common in the Indo-Pacific Legion. 


Genus Lovenia Agassiz and Desor. 

The ambulacra! piates are somewhat triangular, the adjoining zones forming 
orescent* on each side of the apex, with the concave sides towards each other. 


The test is thin, elongate, arched, flattened and truncated posteriorly. Large tubercle* 
are present on lhe upper part of the test, except in the posterior ambulacrum. Remarkably 
large ampullae support the large tubercles and form a close pavement on the inner surface- 
over the whole floor of the actinai portions of the test; they correspond to the large 
•ubercle8 of the upper part of the test; these commonly carry long, curved spines; the 
•aritcribr groove is slight and the pores are very small. 

An internal fasciole is present, but there are no peripetalous fnscioles. Large, deeply 
■unken primary tubercles are present in the interambulacra on both the upper and lower 
■urfaces. The sternum bar the tubercles confined to its posterior part. Petals I and V are 

well formed. 

A single species, Lovenia elongata, which is widely distributed in the Indo-Pacific 
Region and is common on the Madras Coast, is represented in the Museum collection 
bv several upeennens (mostly dry-preserved tests), but live specimens have also been 
«ollect*<! on Krnsariai Inland in the Gulf of Mananr. 

Lovenia elongata (Gray). 


Figures 64 avd 55 


Spatangu* 

Ldvdtiiu 


elongate, Gray, Eyre, J.. Exped. Australia, 1, 1845,p. 436. 

elongata, Agassi/, Al„ ‘Revision of the Echini”. Cat. Mus. Comp. 

Zoology, Har\ard, 1872—1874, pt. 5, p. 575; pi. xixo, 
ngs. 1—4, pi. xxv, fig. 31; pi. xxvi, figs. 35 and 36; 
pi. xxxvii, figs. 17 and 18; pi. xxxviii, figs. 27 and 
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Lovenia elongata, 
Lovenia elongata, 

Lovenia elongata, 

Lovenia elongata, 

Lovenia elongata, 
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Lovenia elongata, 
Lovenia elongata. 
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The .test as depressed, rather Hatband, pointedly. beart-Bh^ped from;«abo\e; the. edge 
* of the test is angular; the anterior groove is deep at the ambitus; the posterior inter- 
ambulacral spare is extended, truncated and bevelled inwardly. The greater width is 
between the apical system and the anterior edge. The four genital openings are located 
close together. The madreporic body is small. The internal fascicle is of uniform breadth, 
surrounding;an elongate, posteriorly jpointed plasfcroii, crossing the ambulacra at right 
angles, slightly concave, towards the apical system; the odd ambulacral zones run along 
the edge of the flat abactinal plastron, the anterior half of which is covered on both sidea 
of the odd ambulacrum by rows of.secondary tubercles, with sunken, scrobicular circles 
on the posterior edge only, five .to six in each row, diverging from the anterior ambula¬ 
crum, which is flat, rt ith a. narrow, interporiferous space, covered by minute granulation 
(miliaries) in the centre, while between, the.pores on the edge there are minute secondary 
tubercles, with flat, scrobicular circle?,., similar to .those covering the remainder of the 
internal plastron, but smaller. The anterior ambulacral plates are triangular, while the 
anterior poriferous zones are obliterated. The posterior zones form, with the anterior zones 
of the posterior lateral ambulacra, a nearly confluent arc, separated by a short space, 
formed by the narrow, abactinal part of the interambuacral space. 

The posterior, petals.are more elongate, the 1 posterior zones meeting..at the ;posterior 
edge of the internal plastron, which, extends a short distance beyond the apical system. 
The poriferous zones of the lateral ambulacra are siightjy sunken; the pores are vertically 
widely separated, and the zones are continued to the edge of the test, flush with the test, 
as pairs of small pores placed close together. The anterior groove commences at the 
anterior edegeof the abactinal plastron, the flat plastron etxending below the fasciole along 
the sides of the groove to form a flat keel. The abactinal part of the test, outside the 
fasciole, is covered by.minute, closely packed, raised secondary tubercles of a uniform 
: size, with a few distant miliaries. In the anterior interambulacra, and the anterior half 
of the lateral posterior interambulacra, there are large, primary tubercles, perforate,, 
not crcnulate, with deeply sunken,-scrobicular circles of various sizes, carrying powerful, 
long, curved opines,, often equalling two-thir$ g of the test in length. 


On the actinal side, the tubercles of the mierambfllacr&l spaces increase in size 
rapidly towards the bare ambulacra; the scrobicular circles are-deeply sunken; and the 
tip of the tubercle is bridged by a narrow space, curving outward, connecting it with the 
anterior part of the .test. 


The actinostome (peristome) is crescent-shaped-with rounded ends, twice as broad 
as long. The phyllodes are short; the pores are distant (widely separated) but prominent. 
The actinal-surface (i.e., the-oral surface) is nearly flat, the posterior lip of the actino- 
etome forming a slight keel. The bare-spaces of the ambulacra are connected, so that the 
greater part of the actinal surface is free from tubercles. The actinal plastron is semi¬ 
circular, limited to the posterior extremity of th? actinal surface. The posterior extremity 
slopes anteriorly from the upper edge. ’.The anal system is situated at the bottom, on the 
upper side, of the deep inverted funnel, which divides the subanal plastron into two almost 
. disconnected portions. The fasciole is convex posteriorly behind the actinal plastron 
forming two lateral loops which spread over the edge, so as to cover the whole of the 
inverted funnel of the posterior extremity below ire anal system. The anal system is longi¬ 
tudinally elliptical, pointed towards the lower edge, the membrane is covered by an outer 
row of large plates, with smaller concentric rows of . plates towards the anal opening. On 
the lateral shields of the subanal plastron there are from eight to ten large primary tuber¬ 
cles carrying long, stout, curved spines, forming two tufts on each side of the sunken 
posterior extremity. The primary • tubercles of the actinal side (oral side) carry long, 
slender spines, less curved than those of the abactinal side. The actinal plastron is 
covered bv minute secondaries, somewhat larger towards the anterior edge, carrying short. 
<Bfcout, curved spines, while the-spines,of the abactinal surface are short, slender and 
silk-like. The ambulacra on the actinal side are covered by slender, short-spines, moun- 
. ted on. xuiliaiv tubercles, scattered irregularly. 
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The colour of the- specimens in -alcohol ds a briiliaot'light violet. On the actinal side,. 
trie colouring is lighter and of uniform tint. In small specimens, the colouration is 
uniform and the large spines are not prominently banded. The young are usually long; 
and high, while larger and older specimens become gradually broad, flat and angular. 

There is considerable variation in the size and colour of the tests of the'specimens in • 
this species. Some are reddish violet, with the long, spines yellowish.. 

The genital pores are four in number. The ppriproctal region is deeply sunken. The 

test is wide and low. 6 to 10 large pore pairs are ‘present on each side of-the subana! 

plastron. 

Meijere (loc. records some young specimens of this species from Ambon (30 to 
4 ii nun. in length) in the Siboga Expedition Coilection. The big spines on the apical side 

**' these specimens are ringed black and white. The others are violet brown in colour. Tho 

J>ig spines found on the small specimens are very, few- in number, for instance, in the 
HDecimen from Mnkassar in the Siboga Expedition Collection (19 mm. in length) there 
*re reported to he or.lv two, one above the other, respectively, in front of and behind the 
•*uddle ambulacral plates. 

This species has a wide distribution ranging from the Coast of East Africa through 

*he Indo-Pacific Eegion on to Australia. Specimens of this species have Men recorded 

arom Aden, Muscat, British East Africa, Tuticorin on the East Coast of Peninsular 
Aiidia. Macclesfied Bank, Phillippine Islands, Japan, Torres Strait, Thursday Island. 
North Australia, PostEsB'ngton and East Coast of Queensland.'- This is also-the only 
species of Irregular sea urchin'that has been'collected alive in the Gulf of Manaar area 
'Gravely, loc. cit., 1927, p. 171). 

Specimens in the coellction. —Specimens of this species are represented in the Museum 
Collection only from the Pamban area. One wet-preserved specimen in alcohol from 
Rameswaram in the Reference collection and four dry-preserved specimens from Pamban- 
exhibited in the Gallery, are contained in the Museum collection. -This species has only 
rarely been taken alive in the Pamban area. 

(i) One specimen, wet-preserved, in the Reference* Collection. Locality: 
Rameswaram, .1925. 

The specimen is moderate-sized, heart-shaped, dirty greyish white, with long, 

Blonder, white spines lying flat against the surfaces and appearing as if combed back. ThO • 

posterior end is truncated and the anterior margin slightly notched in the middle. The 
ventral (oral; surface is absolutely flattened, with the spines concentrated towards the 
•margins. The primary spines arise from large primary tubercles which ore placed in 
-deep, socket-like pits. 

Measurements : 

Length of the test: 42 mmv 
Maximum width of the test: 33'mm:* 

Height of the test: 17 imn. 

Length of the posterior petaloid ambulacrum- (which alone is distinct in the 
present specimen) : 1G mm. 

(ii) Two dry-preserved specimens', with most-of their spines intact, exhibited in 
the Gallery. Locality : Pamban. 

Both the‘specimens are dark brown in-colour, and are-almost of- the < same. size. * 
Measurements (of one of the specimens) : 

Length of the test: 48 mm. 

Maximum width of the test: 40 mm.' 

Height of the test:. 19 mm... 
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The petaloid areas are not distinct as they are occluded by the spines. 

The spines are long, brownish, slender and needle-like and lie flat on the test* 
appearing as if combed back. 

The other specimen is almost exactly of the same size. 

(iii) Two dry-preserved specimens—dry tests denuded of their spines. Locality; 
Lamb an. 

These two specimens are brownish, (slightly paler brown than the preceding 
species), and as they are bare tests, completely denuded of their spines, the petaloid areas 
and the tubercles and the pits in which the primary tubercles are imbedded and their 
distribution and disposition are clearly seen. On the aboral side these primary tubercles 
are fewer and set rather widely apart and are confined to the four wide anterior inter- 
ambulacral areas, while on the flattened oral side these primary tubercles in sockets are 
more numerous, and more closely crowded together and are confined to the marginal 
areas near the ambitus. The central, broad, furrow-like depression on the anterior half of 
the aboral surface, the broad and fairly deep central indentation on the anterior margin, 
the numerous small secondary tubercles and the petaloid areas are also distinctly seen in 
these specimens as they have been denuded of their spines. Of the two specimens, on* 
is slightly larger than the other. The concavely depressed and broadly truncated posterior 
margin and the transversely elongated periproct near the hind end of the oral surface are 
also clearly made out in these specimens. 

Measurements : 

(a) Smaller epecimen : 

Length of the test: 40 mm. 

Maximum width of the test: 36 mm. 

Height of the test: 15 mm. 

Length of the posterior petaloid ambulacra : 15 mm. 

Length of the anterior lateral petaloid ambulacrum : 13 mm. 

(5) Slightly larger specimen : * 

Length of the tes&: 44 mm. 

Maximum width of the test: 37 ram. 

Height of the. test; 15 min. 

Transverse length of the periproct: 13 mm. 

The measurements of the petaliod areas in this specimen could not be determined 
as the specimen is firmly glued on the display board by its aboral side and hence could 
not be detachd from the board without risk of damage to the specimen. 


Family BRISSIDAE. 

This is the last of the families included in ;, the Order Spatangoida and is distin¬ 
guished by the combination' of peripetalous and subanal fascioles; and branches from the 

latter along the sides of the periproct are generally present. The petalodis are usually not 

much sunken, and this also applies to the anterior ambulacrum. This family includes- 
several widely distributed genera occuring both in the Indo-Pacific Region and in the 
Atlantic and Panamic Regions. * 

A single genus/ MetaKa, is represented in the Museum collection. 

Genus Metalia Gray. 

The test is big, wide and highl and anal, fascicle is present on each side of ther 
Teriproct; no big primary tubercles are present within the penpetalous fasciole. 
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A more or less broad, elliptiial or undulating, re-entering peripetalous fasciole and an 
anterior ambulacral groove are present. The lateral ambulacral plates are narrow and 
elongate- The pores are well separated; the apex, is anterior. The actinal plastron is 
narrow and heart-shaped. The subanal area is bordered by a broad fasciole, with anal 

branches connected with it. The subanal ambulacral pores send out radiating grooves 

towards the centre of the subanal area. The actionstome (peristome) is anterior and 
crescent-shaped. The tuberculation of the peripetalous fasciole is coarse, frequently con¬ 
sisting of primary tubercles. The spines are abort, slender and curved, those of the 
actinal (oral) surface being longer, curved and broad at the base of the milled ring. 

In this genus, the peripetalous fasciole does noi bend inward markedly between the 
petaloids, and the shield-shaped subanal fasciole gives oft anal branches. Large tubercles 
are absent. The several species of this genus are found mostly i n the tropical West 
Pacific, except Metdlia nobilid which is form tho Panamic Region. 

This genus is represented in the Museum Collection by a single species, Metalia 
sternalis (Lamarck) of which a single, dry-preserved specimen from Tuticorin is con¬ 
tained in the collection. 


Metalia sternalis (Lamarck). 

Figure 56. 

Spatangvs sternalis, Lamarck, Histoires Naturelle des Anim. sans Vertebres, III, 

1816, p. 31. 

Brissus ( Metalia) sternalis, Gray, Cat, Recent Echinoidea, British Museum, 1855, 

p. 51. 

Matalia sternalis. Agassiz A., “Revision of the Echini”, Cat. Mus. Comp. Zool. 

Harvard. 1872-1874, Part 3, pi. a, figs. 4 and 5; pi. xxi c, 
figs, 5-9; Part 5, p. 600. 

Metalia sternalis, Tenison Woods, “The Echini of Australia” Proc. Linn. Soc. 

N.S. Wales, II, 1878, p. 175. 

Metalia sternalis, Tenision Woods, On some new Australian Echini”, Ibid., IV, 

1880, p. 290. 

Metalia sternalis, Be Loriol, Echinodermes do l‘ile Maurice, Mem. Soc. de 

Phys. et d’ hist-, nat. de Geneve, XXV III, 1883, 
.No. 8, p. 44. 

Metalia sternalis, Boderlein, Seeigel von Japan und den Liu-Kiu-Inseln, 

Arohiv. f. Naturg. Zhrg., 51, 1885, p. 139. 

Metalia sternalis, Bell, Report on a Collection of Echinodermata from the 

Andaman, Islands, Proc. Soc. Zool. London 1887, p. 140. 

Metalia sternalis. Bell, “Report on the Echinodermsfrom Tuticorin, Madras”, 

Proc. Zool. Soc. London. 1888, p. 384. 

Metalia sternalis, Sultiter, Die Echiniden-Sammlung des Museums zu Amsterdam 

Bijdragen tot de Dierkunde, XVII, 1896, p. 74. 

Metalia sternalis, Ludwig, Echinodermen des Sansibargebietes (ges von 

VOELTZKOW) Abhandl. Senckenb. naturf. Gcsellsch., 
XXI, p. 556. 

Metalia sternalis, Bedford, “On the Echinoderms from Singapore and Malacca” 

Proc. Zool. Soc. London, I960, p. 286. 



Metalia sternalis, Anderson,. 'On some Indian Echinoidea’Y- Jbum. Asiatic 

Soc. Bengal, LX1II, lb94, p. 188. 


Metalia stemaUs , Farquh r, “On the Ech : nodcrm Fauna of "New Zealand”, 

Pro<\. Linn. Soc Now. South Wales”, XXIII, p. 322. 

Meialia sternalis, M*ijere. Echinoidea, Siboge-Expeditie, XLIJI (Livr. 14 ), 

1904, p. 185. pi. xxii, fig. 464; pi. xxiii, figs. 465-468. 

Metalia sternalia,. Clark, H.L., Catalogue of the Recent Sea Urchins in the 

Collection of the British Museum (Natural History) 
London, 1925, p, 216.- 


ihis species grows to a large size-, and the differences due to age are quite remarkable. 
l*i the largest specimen^ (measuring 150 mm. in length), the outline of the test from 
above is elliptical, slightly angular, and truncated posteriorly. The anterior edge is deeply, 
indented at the ambitus by the ambulacral groove. When seen in profile, the test rises 
vertically at the anterior extremity almost to the summit. The apical system is anterior, 
within the depressed abactinal part of the interambulacra which rises above the general 
level of the termination of the petals. The posterior part of .the test is concave. From the 
apical system towards the posterior-edge, the abactinal surface ok the test is flattened. 


In specimens slightly younger, the posterior part 0 f the test, seen^n profile, is straight; 
if is even convex.near the edge of the posterior part of the inVerambulacrum. 

The genital pores are large, circular and close together. The odd ambulacral groove is 
shallow, flat at the^ abactinal pole, becoming,.deeper towards the. edge, but. na.»rowing. 
again below the peripetalous fasciole. The lateral anterior ambulacra are sunken, broad,, 
elongate and somewhat rounded at the extremity. The poriferous zones are broad, the 
pores being large and connected by a deep groove. The abactinal part of,the anterior 
ambulacra, is pointed, the poriferous zones, forming a slight angle with the trend of the 
rest of the petal. The lateral posterior ambulacral petals, for a considerable distance from 
the apical system, are narrow, elongate, slightly dnerging, running parallel to the 
narrow;, ihtermbulacral space whieh separates them. At about one-third.of its, length, the 
inner poriferous zone, which remains thus far rudimentary, reduced to a mere line of 
distant pores, increases rapidly in width, .the .whole course of the petal is‘deflected out¬ 
wardly , and at about half the length ofi the petal. The two poriferous zones are of equal 
width, and. remaining so, run almost parallel to the extremity, where the poriferous zones 
become somewhat narrower at) the rounded end of the petal. The outer portion of. tha • 
petal curves slightly inward. The actinal (oral) surface of the large specimens is convex, 
flattened in the median interambulacral space, and rounded towards the edges, especially 
in the lateral posterior interambulacral spaces.? The flat actinal plastron- is narrow* . 
elongate and rounded at the-two extremities, with a slight keel, forming two low nodes 
at the posterior edge of the two principal plates composing it. If is edged by the narrow, 
bare, posterior lateral ambulacra, which extend till they meet the subanal plastron, then 
diverge following th’e line of : the. plastron and are lost in the • tubercles ^before reaching 
the. edge of the test. 

The subanal plastron is broad,' heart-shkped,’ occupying nearly the whole of the 
posterior part of the sloping actinal surface of the test. It is edged by a very broad 
faciole, broadest at the posterior edge, sending, off a narrow anal branch' which remains . 
open, but extends to the abastinal surface above the anal system. The anal system, 
situated in the upper part of the depression of the test, i 0 cllipieal- longitudinally, pointed 

above and below.*: the-posterior part of the subanal fasciole is on .the edge of the depression 
of the test in which the anal system is placed. . 

The peripetalous fasciole forms across thfe posterior interambulacrum and * the 
posterior ateral interambulacral space an open-rectangle with rounded' comers and' 
•lightly uridulatihg sides. Thfc width of the fasciole equals in breadth’ the median- inter- 
pon ferous^ space. of the. posterior petals. TC forms a right angle parallel .to. the anterior 




Fig. 21. Astropyga radiata (Leske). 
(Dorsal view). 



Fig. 22. Astropyga radiata (Leske). 
(Ventral view). 













Fig. 23. Echinothrix calamaris (Pallas) 
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Fig. 24. Stomopneustcs variolaris (Lamarck). 
(Dorsal view, with spines intact). 









Fig. 25. Stomopneustes variolaris (Lamarck). 
(Dry-preserved test, without spines: Dorsal view). 











Fig. 26. “Aristotle's lantern” 

(Masticatory apparatus of Sca-urchin) 

Stomopneustes variolaris (Lamarck). 
(Disarticulated). 

1- Epiphysis 

2. Tooth: Inter-radial 

3. Alveolus 

4. Compass: Radial 

5. Rotula. 
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Fig. 27. Salmacis bicolor Agassiz. 
(Dorsal view : with spines). 





Fig. 28. Salmacis bicolor Agassiz. 
(Dorsal view : without spines). 













Fig. 29. Salmacis virgulata Agassiz & Desor. 
(Wet-preserved specimen 2 Dorsal view). 












Fig. 30. Tcmnoplcurcs torcumaticus (Lcskc). 
(Wet-preserved specimen : Dorsal view). 












Fig. 31. Temnopleurus toreumaticus (Leske). 

(Dry-preserved specimens : with and without spines). 
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Fig. 32. Toxopneustes pilcosus (Lamarck). 
(Dorsal view of the test). 

















Fig- 33- Tripneustes gmtilia (LinnS). 
(Dorsal view). 
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Fig. 36. Parechinus angulosus (Leske). 

(Dorsal view) (X4). 
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Fig. 3&. Pseudoboletia maculata (Troschel). 
(Left : Dorsal view ; Right: Ventral view) 
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Fig. 39. Echinometra malhaei (de Bialnville) 
(Dorsal view). 
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Fig. 40. Echinolampas ovata (Leske). 
(Dorsal view). 



Fig. 41. Echinolampas ovata (Leske). 
(Ventral view). 















Fig. 42. Clypeaster humilis (Leske). 
(Dorsal view). 
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Fig. 44. Laganum decagonale (De BlainviUe). 
(Above : Ventral view; Below : Dorsal view) 











Fig. 45. Lagauuni depressuui (Lesson)i 
(Above : Ventral view; Below : Dorsal view) 















Fig. 46. Pcronclla lesneuri (L. Agassiz) 
(Dorsal view). 


Fig. 47. Peronella orbicularis (Leske) 
(Dorsal view). 
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Fig. 48. Ecfainodiscus auritus (Leske). 
(Left : Dorsal view; Right : Ventral view). 



Fig. 49. Echinodfecus bisperforatus (LesJee). 
(Left: Dorsal view; Right : Ventral view). 











Fig. 51. Echinodiscus bispcrforatus var. truncatus (Agassiz). 
(Dorsal view s Wet-preserved specimen). 























Fig- 52. Pseudomaretia alta (Agassiz). 
(Dorsal view) (x4). 









Fig. 54. Lovenia elongata (Gray). 

(Tests with spines) 

(Left: Dorsal view : Right : Ventral view). 

» 
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Fig. 55. Lovenia elongata (Gray). 
(Tests with the spines removed). 
(Left: Dorsal view : Right: Ventral view) 








Fig. 56. Metalia sternalis (Lamarck). 
(Dorsal view of dry-preserved test). 






* Petals,'at. <i shorl distance from it, and then runs diagonally towards the extremity, which 
it crosses at right angles to the trend of the petal, then diverges at the same angle on the 
other side of the petal, forming a deep, re-entering angle in the anterior lateral inter- 
. ambulacra. It then runs obliquely towards the ambulacral furrow, and at a distance from 
5 fc runs at a smaller angle towards the median line of the odd ambulacrnm. The actiono- 
stome (peristome) is transverse; the phyllodes are well developed. 

With the exception ol the short diagonal rows of somewhat large tubercles along 
the edges of the petals and of the odd ambulacrnm, within the .peripetalous -fasciole, tli# 
whole abactinal part of the test is. covered by email, distinct tubercles, perforate and 
crenulate, with large, flat, indistinct, scrobicular circles, and but few.miliaries scattered 
in between. On the actinal (oral)-aide the tubercles increase rapidly in size towards the 
ambulacra where they attain the geatest size, .and are quite distant; “the tubercles of the 
actinal plastron diminish rapidly from the edge to the median keel. 

The tubercles of the posterior part of the suhanal plastron increase in size from the 

outer edge;'they run in curved radiating lines'towards the-middle trasverse line, from 
which the rows of tubercles radiate towards the anterior edge, becoming smaller, and 
forming more numerous rows as they approach the fasciole, between the deeply sunken 
pores, which are placed adjoining the fasciole, and from which slight grooves extend 
between the radiating-rows of tubercles. The larger specimens show, perhaps better than 
in any other Spalangoid, that the pores of the subanal plastron are formed by the posterior 
poriferous zones of the posterior lateral ambulacra. 

Iu smaller specimens of this species, which have been described/as Xantholi jGaralti , 
the test is more globular and swollen. The outline of the posterior interambulacrum is 
-regularly arched, the posterior extremity.vertically truncated, the posterior petals arched 
outwards, and only a small part .of the abactinal part of the posterior zone is rudimentary. 
The peripetalous fasciole is but slightly sinuous, and re-entering little ir. the lateral inter¬ 
ambulacra, The actinal side is quite convex, and the subanal plastron is placed entirely 
on the. vertically truncated, posterior extrmity. It is comparatively more diamond-shaped 
(rhombus-shaped) and nearly, as high as broad; the broadest* part of the fasciole is on 
the sides .in this stage of growth. The spine6 are short, slender, cylindrical, slightly curved, 
of uniform size on the abactinal surface, except adjoining the edge of the petals within 
4 the peripetalous fasciole, and on the sides of the. odd anterior .ambulacrum. On the lower 
Bide, they are larger, but otherwise not different. They are, in dried specimens of i 
brilliant straw colour; in alcohol, the colour is more greyish. 

Very small specimens do not differ essentially from the above; the posterior auifou 
. lacral petals are straight, well separated te the apex bt the intervening interambulacra I 
space; the posterior petals are relatively shorter, and the peripetalous fasciole -scarce]v 
forms a re-entering curve within the lateral interambulacra. The subanal plastron is as 
high as broad, diamond-shaped. Agassiz A, (loc. cit.), reports an excellent series of 
'*acimens of all sizes collected in New Caledonia in the possession of M. Crosse, and a 
smaller lot of specimens of different sizes in the Stuttgart Natural History Museum and 
he considers all of them as belonging to this same species, and that the differences are 
only due to growth. 

Meijere (loc. cit.), records that young specimens of this species in the Siboga Expe¬ 
dition Collection from Ambon and Makassar, show the typical form; they are reported to 
be broadly oval the middle (median) ambulacrals being pointed slightly forwards; the 
body (test) is low: those from Makassar are said lc be specially low ir. front, so that in a 
lateral view they slope gradually from the hind end to the front end. The specimens from 
Ambon are reported to be nearly as high in front an the hind and (i.e., about 17 mm.). 
The spines on the outside are fairly long, and not enlarged or widened at the tips and 
therefore rather sharply pointed. On the contrary, those on the oral plastrons are flattened 
and distinctly widened at their ends. The hind ambulacrals on this side of the body are 
thickly covered with fine, small spines. These spines are arched <curved or bent) ,at the 
, ends and slightly toothed on one side 



On the otbei hand, specimens in the Sibcga Collection from Station 193 and Station 
225 (specimens which, unfortunately, have naked bodies) are said to be, oil the whold 
higher—one specimen with a length of 32 mm., is reported to have a height of 22 mm— 
but they are also slender, The apex is reported to be rounded more towards the front 
and the middle ambulacrals from nearly a straight line or even inclined slightly back 
wards. The subdual fascioJe lies directly on the truncated end of the body. The colour is 

dark brownish. The spines on the apical side in these specimens are reported to be 
crowded together, very little different from one another and not considerably widened at 
the ends; only the spines found near the petals ar slightly longer. The spines on the oral 
Iplatos have the same form and are only about 3 mm. in length. The miliary spines of the* 
Srind ambulacrals of this side of the body differ from those of the above mentioned speci¬ 
men; they are described as being definitely provided with clearly toothed grooves right 
up to the end. 

In view of the presence of all these different characters, it is possible that it might be 
considered that such specimens belong to a different or distinct species. There is, how¬ 
ever, no doubt that such specimens have been identified by notable authors as Metalid 
jstemahs. In Meijere’s opinion, they agree with the specimens from Kingsmill Island, 
which Agassiz also has determined as distinct species —Xanthobrissus garetti. 

The original diagonsis of the same, namely, “ Anal system large, pointed at both 
extremities. Posteror ambulacra arched exteriorly; a few large tubercles near the apex 
of the rosette on both sides of the anterior ambulacra. Tubercles numerous, small; spines 
very slender, quite long ” —agrees with the main points, only, in the Siboga Expedition 
specimens reported by Meijere, the hind (posterior) ambulacra are scarcely arched exte¬ 
riorly, but nearly straight. As regards the “ long ” spines, the same author says later in 
his “ Revision of the Echini ” that the spines are short and agree with uhose of Metalia 
{ stemalis. At this point, Agassiz interprets his specimen of .Xanthobrissus garetti as being 
h young specimen of this species in that it is a transitional stage of Metalia sternalis. 
Meijere’s Siboga specimen agrees nearly completely in profile view with the very same 
illustration, given by Agassiz; only, his (Agassiz’s) specimens are slightly broader and 
the middle ambulacra point forwards a little more markedly. 

Clark H..L. ( loc. cit.), records an exceptionally large specimen of this species in the 
British Museum collection from Mauritius measuring 182 mm. long by 160 mm. wide and 
110 mm. high. He also reports a very small specimen of this species from Gilbert Island 
measuring 30 x 29 x 20 mm. He further records the colour of a specimen of this speejetj 
from Andaman Islands in which the t-est is orange-red, and manv spines are white 
throughout, but many other spines are orange-red, tipped with white. 

This species is widely distributed in the Indo-Pacific Region and has been specifically 
recorded from the following localities: Ambon, Makassar, Sandwich Islands, Society 
Islands, East Indian Islands, Australia, Red Sea, Mauritius, Amirantes, Andaman 
Islands, Singapore, North Eastern Australia, Pacific Ocean, Kingsmill ( = Gilbert) 
islands, and also from Tuticorin on the East Coast of India. 

Specimens in the collection .—One dry-preserved specimen exhibited in the Gallery, 
locality : Tuticorin. 

* The test is moderately large, deep brownish mpre or less regularly and broadly 
avoid, almost as long as broad, being equally broadly rounded at both the posterior and 
anterior margions. somewhat depressed, and with the anterior border broadly indented at 
the middle. The petaloid areas are deeply depressed and sunken in broad concavities. 
The test in the present specimen is completely denuded of it« spines and hence the rows 
of broad, hexagonal plates forming the test and entering the interambulacral areas, and 
the numerous uniformly 3mall, closely crowded tubercles, covering almost the entire sur¬ 
face of the test can be clearly seen. Only few of these tnbercles in the interambulacral 
areas between the median antrior petal and the lateral petals are larger and more promi¬ 
nent. The anterior ambulacrum does not bear any poriferous ; zO£es, 
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Measurements : 

Length of the test: 56 mm. 

Maximum width of the test : 58 mm. 

Height of the test: 28 mm. 

Ijength of the posterior petal: 18 mm. 

Length of the lateral petal: 18 mm. 

CLASS ASTEROIDEA. 

The Asteroidea are flattened, mostly pentagonal, Eleutheozoan Echincderms of 
:star-like form with normally five (sometimes more) long or short rays or arms radiating 
symmetrically from a central disc. The oral surface is held downward and the animal 
moves on the oral surface. Most Asteroids have a flexible body, but in some (e.g. Astro - 
pecteri) the body and arms are almost rigid. Each of th© arms contains gonads and a pair 
of digestive glands, with open ambulacral grooves confined to the oral surface and pro¬ 
vided with two or four rows of podia which are locomotory. The radial water vascular 
vessels are located to the outer side of the ambulacral ossicles. The ambulacra extend, 
from the peristome to the tips of the rays. The ambulacral pores are situated between the 
ambulacral plates. There is a well developed endoskeleton composed of separate calcareoua 
pieces bound together by connective tissue and usually bearing externally projecting 
knobs, tubercles or spines. 

The Asteroidea comprise the marine animals commonly known as starfish or, more 
correctly, sea stars. The general appearance of a sea star is quite different from that of! 
the representatives of the other classes of Echinoderms. The body is strongly flattened in. 
the oro-aboral axis and therefore presents a well defined and distinctly differentiated 
oral and aboral surfaces. 

This Class includes five Orders of which two consist exclusively of extent forms 
while the living members of the Class Asteroidea belong to one or other of the remain¬ 
ing three Orders, namely, the Phanerozonia, the Spinulosa and the Forcipulata. Specied 
belonging to all these three Orders are represented in the Museum Collection. 

In the Order Phanerozonia (e.g., Stellaster , Anthenea), the arms are bordered by two 
rows of conspicuous rectangular plates, an oral and an aboral row, the line of division 
between the two rows defining exactly the boundary of the two surfaces. In the other 
two Orders, Spinulosa and Forcipulata, conspicuous marginal plates are usually wanting 
.and the oral and aboral surfaces often merge imperceptibly into each other. 

ORDER PHANEROZONIA. 

The arms are bordered laterally with two rows of large, rounded, squarish or rectan¬ 
gular, conspicuous marginal plates, an aboral supra-marginal row and an oral infra- 
marginal row. The rest of the body surface (apart from the ambulacral areas) in most 
Phanerozonia and especially in the Suborder Paxillosa is supported by colselv set plated 
from which erect colunms with expanded tops, covered with little tubercles or spinelets, 
arise. This entire individual skeletal piece, resembling a mushroom is known as the 
Paxilla. The marginal plates are usually covered with the same little tubercles or spine- 
lets as are found on the tops of the paxillae; or these spinelets may be enlarged so as to 
form a row of marginal spines. 

Pedicellariae, when present, are of the sessile or alveolar type. Papulae are limited 
to the aboral surface. The mouth frame is of the adambulacral type 

Only two Suborders of this Order are represented in the collection of this Museum, 
-namely,'Paxillosa and Valvata. In the former, the aboral surface is formed of paxillae 
and the podia are without suckers, while in the latter, the aboral surface is formed of 
plates ranging from paxillae to a flattened mosaic pattern and the podia are provided with 
-suckers. 


257-1—20 
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SUBORDER PAXILLOSA. 

The aboral surface is formed of paxillae; the podia are without suckers and the 
ampullae are bifurcated. 

Species belonging to two familis of this Suborder are represented in the Museum 
collection, namely, Astropectinidae and Luididae. 

In the Astropectinidae, the body is more regularly stellate and the arms propor- 
•tionately shorter and broader at the base and the disc relatively larger. In the Luidiidae, 
en the other hand, the stiff, star-like appearance is lacking and the arms are long and,' 
flexible and the disk relatively small. Many species of this family have more than five 
arms, generally six to eleven arms. 


Family ASTROPECTINIDAE. 

The back is flatfish, netted with numerous tubercles, crowned with radiating spines 
at the tip, called paxilli. This is a large family including numerous species. The body is 
typically stellate (star-shaped), and is provided with conspicuous marginal plates and 
respiratory grooves between the marginal plates. Super-ambulacral ossicles are present 1 li¬ 
the interior in the lateral angles of the arms. In most genera, the lateral margins of 
the arms are bordered by a fringe of pointed spines. 

This family is represented in the Museum Collection by species belonging to two 
genera, namely, Astropecten, which is the main genus of the family, and Persephonaster, 
which is closely allied to the genus Plutonaster, and which was formerly included in a 
separate family, the Archasteridae. The genus Astropecten is characterized by elongated* 
anframarginala which meet the adambulacrals to form the oral surface of the narrow rays. 
In Persephonaster , thick, biock-like supra-marginal plates occur forming a massive border 
on the abactinal surface of the arm. 

The genus Astropceten., which is much commoner and more widely distributed than 
Persephonaster in Indian waters, is represented in the Museum collection by five species 
while the genus Persephonaster is represented in the Museum collection by only a single* 
species. 


Genns Astropecten Linok. 

Members of this genus are flat, somewhat rigid, five pointed sea stars with a fringe 
of spines bordering the arms (hence the popular name “fringed starfishes” sometimes- 
applied to the species of the genus), and with the elongated infra-marginals meeting the 
iadambulacrals to form the oral surface of the narrow rays. The adambulacral spines are 
simple, linear, without any tesserae between the marginal' tubercles near the mouth and* 
angles of the arms. 


Astropecten indicus Doderlein. 

Figure 67. 

Astropecten indicus, Doderlein, Echinodcrmen von Ceylon, Zool. Jahrb. Abth- 

fur Systematik, Band III, p. 828,.pi. xxxi, fig. 2. 

Astropecten Koehleri, de Loriol (P.), Notes pour servir a l’etude des Echi-- 

nodermes, VII, Mem. Soc. Phys. et Hist. Nat. 
Geneve, XXXTIT, p. 19, pi. 1, fig. 5. 

Astropscten indicus, Koehler, “Shallow Water Asteroidea”, Indian Museum;, 

Calcutta, 1910, pp. 27 - 31, pi. iv, figs. 8 - 15-. 



Astropecten indicus, Doderlein, “Asteriden”, Siboga- Expeditie, XLYa V =livr 

LXXXI), Astropecten, etc., 1917, pp, 53, and 146-147 
pi. ziv, figs. 4-4a. 

Astropecten indicus, Gravely, Bull. Madras Govt. Mus. (Natural History), I, 

No. 1, 1927, “Littoral Fauna of Krusadai Island in 
the Gulf of Manaar”, p. 168. 

This species, Astropecten indicus, has been established by Doderlein, based on 
specimens in which R. (i.e., the radius, or length from the centre of the disc to the tip 
of the arm) varies from 19.5 mm. to 22.0 mm. But among the numerous specimens from 
the Indian Museum’s Collection examined by Koehler, he found a certain number of 
specimens, the size of which surpassed those of the largest specimen studied by Doderlein 
The dimensions of R reach about 40 mm. and, as in the specimen from Embouchire 
du Deir, and in several others, R varies between 30 and 3A mm. In the larger number of! 
specimens examined by Koehler, the value of R is about 30 mm. 

In the specimens on the basis of which Do Iloin has established the species 
Astropecten indicus, the dorsal marginal plates are said to bear granules a little larger 
than the others representing the spines which exist in the other species. In a certain 
number of specimens of this species from the Indian Museum at Calcutta, examined by 
Koehler, particularly in those which were collected from the Madras area and in some 
others, the dorsal marginal plates are simply covered by granules and they do not present 

the slightest indication of spines; in certain other specimens, on the contrary, these 
plates seem to be armed with a spine, but there is a great deal of variation in respect of 
this character Jn the specimens in which they are the last armed, the marginal plates 
carry in the terminal part of the arms, each a small spine, very short, rounded, and which 
sometimes does not exceed the size of a large granule; besides, the spine appears on the 
greater part of the length of the aims, except on the first five or six plates; it remains, in, 
general, very short and cylindrical, with the extremity rounded, and it is always in the 
(neighbourhood of the external margin of the plate. In other examples, the first marginal 
dorsal plates carry a spine, but this appears on their internal border and it is also noticed 
that the first, or the first two spines are always larger than the others. Following the first 
plates armed with a spine on their internal border, there are two or three which are un¬ 
armed, and then follow' the plates which more or less in a constant number bear spines 
their external border. 

In some examples examined by Koehler, as those from de 1 ‘Embouchure du Deir, 
in which R = 40 mm., the internal spines occur on the first three or fou r plates, then, 
towards the fifth, the spines leave the internal border, advance towards the middle of the 
plate and on the sixth or seventh plate reach the external border in such a manner that 
there is no interruption between the internal series and the external series of spines. It 
might even happen t-hat the sixth or seventh dorsal marginal plates bear two spines, one 
•external and the other internal. Ill all these cases the spines assume the form of rounded 
granules or blunt cones, or, on the contrary, may be developed as small spines. Generally 
speaking, however, the internal spines of the first marginal plates are stronger than the 
others, conical and pointed. The size of the specimens does not appear to have any 
influence on the armature of the dorsal marginal plates. 

The marginal spmes are reported by Koehler to have been particularly well developed 
in a lot of six specimens of this secies collected from the Coromandel Coaat represented 
in the Indian Museum Collection. They are all smaller than the average and the value of 
R varies between 23 and 25 mm. In all of them, the dorsal marginal plates are said to 
bear a small, well developed and very distinct spine, conical and pointed, on the first 
plates, of which it occupies the internal border, with the extremity projecting over the 
succeeding plates; in these ones, the internal spine passes, as usual, to the extreme border 
on the fourth, fifth and sixth plates, but on the others. Koehler reports that, starting from 
the fourth or from the fifth plate, a second spine appears on the inside of the principal 
spine towards the internal border of the plate, without continuing the internal series 
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■which has already disappeared. This supplementary spine does not occur on two or three 
plates only, but in the specimen which Koehler has depicted in Plate IV, fig. 10, in his 
Account of the Shallow Water Asteroidea of the Indian Museum (Koehler, loc. cit.) f it is 
continued up to the twelfth plate. Based on all the other characters, these six specimens 
are absolutely identical to the other specimens of Astropecten indicus of the Indian 
Museum Collection examined by Koehler, which are of the same size. But on the other 
hand, the specimen depicted by him in plate IV, fig 10, is absolutely indentical to a, 
specimen in Koehler’s personal collection and which belongs to a lot of Astropecteii 
collected from Pondicherry, of which a specimen was formerly given by him to M- dc 
Loriol who considered it as belonging to a new species and had described it under the 
name of Astropecten Koehleri (de Loriol, loc. cit.). 


One other variation commonly noticeable in Astropecten indicus is in respect of the 
relative length of the arms. Normally the form is identical to that which i^oderlein has 
indicated in his illustrations (loc. cit.). The arms are relatively wide, rather short, with 
the extremity more or less obtuse; the paxillar area is large and the dorsal marginal 
plates are themselves rather broad. However, the arms are sometimes more elongated 
and the paxillar area then become comparatively narrower. 


Finally, the integument of the ventral surface of the ventral marginal plates present 
some variations. The covering consists essentially of scales or squamules amongst which 
are always found raised spines (at least at the commencement of the arm) which approach 
the distal border of the plate. These spines do not extend beyond the fourth or the fifth 
ventral marginal plate as in the specimen illustrated in Plate IV, fig. 11 of Koehler’s 
Monograph (Koehler, loc. cit); in others, they are, on the contrary, continued up to a 
certain length, and in the specimen illustrated in Plate IV, fig. 12 of Koehler s Monograph 
(Koehler, loc. cit.) f these spines extend to an exceptionally great extent. The presence of 
these spines constitutes one of the diagnostic characters of the species Astropecten ir.dicus. 
They are therefore of value in identification. On the external border, the ventral marginal 
plates carry at least three spines. The outward (external) one, much longer and 
stronger, is flattened with the point, however, slightly blunt; it is usually not very well 
developed. 

The paxillae are frequently confluent and, in all cases, very small in the centra! 
region of 'the disk. Their size increases rapidly, and, at the base of the arms, the largest 
ones bear central granules, of which there are about 8 or 10 in the largest specimens, 
with a crown of a dozen or fifteen peripheral granules, a little mOre elongated. As the 
paxillae become smaller, their central granules also diminish in number correspond in glyr 
until finally in the smallest paxillae they are reduced to two or even a single one which is 
surrounded by a circle of more elongated granules. 

The two adambulacral spines of the external row are very unequal and the distal 
spine is always remarkably well developed, being very much longer and thicker, relati¬ 
vely, than the proximal spine, which, by contrast, is extremely small; this arrangement 
constitutes an excellent diagnostic character for identification. Apart from these two 
spines, there are a few others, very much smaller, their number varying according to the 
size of the specimens. 

Among the specimens of the collection examined by Koehler, there are a few which 
are reported by Koehler as approaching Astropecten Koehleri Loriol very closely, or even 
as being absolutely identical with the specimens he had collected from Pondicherry and 
of which one had served as the type for Loriol for the establishment of this species. 
These specimens, of which some are from the Orissa Coast and the others are from the 
Coromandel Coast, have the body a little thicker and their appearance is a little more 
robust than the others. However, after the comparisons that he has been able to make, 
Hoehler is of opinion that there is no reason to retain Astropecten Koehleri as a distinct 
species and that this form constitutes at best only a variety of Astropecten indicus. 
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Specimens in the collection. —(1) One young specimen from Koyapuram Bay, 
Chingleput District. 

Measurements: R 20 mm. 

r = 6 mm. 

Width of the arm at base : 6 mm. 

Colour: Dorsal surface: brownish grey; marginal plates: whitish; ventral sur¬ 
face: whitish; ambulacral grooves fairly wide, dark brownish. 

(2) One large specimen from Kutikal, Gulf of Manaar : the arms are fairly broad 
mnd thick. 

Measurements: K = 40 mm. 

r — 16 mm. 

Width of the arm at baae : 17 mm. 

The first seven or eight dorsal marginal plates carry two spines each (blunt, anu 
the remaining distal ones carry three spines each. The surface of the ventral marginal 
plates is covered by minute scales or squamules. 

Colour: Dorsal surface : brownish grey: ventral surface: creamy white; ambu¬ 
lacral grooves: brown. 

(3) Three young specimens from the Madras Coast: 

Measurements : (of the largest of these three specimens): 

K — 26 mm. 

r 11 mm. 

Colour : Dorsal surface : pale greyish brown; ventral surface : whitish; ainbulacral 

grooves; dirty brown. 

<4> Five large specimens from kilakarai, Ramanathapuram District: In almost 
all of them, the tips of some of the arms are incomplete. 

Measurements: (of the largest specimen of this lot). 

R — 52 mm. 

r — mm. 

Width of the arm at base : 13 mm. 

Colour: Dorsal surface: browuiish grey; marginal plates: pale yelliv/ish brown; 
ventral surface; creamy yellowish brown; ambulacral grooves: dark brownish. 

(5) Two rather moderate-sized specimens from Krusadai Island, Gulf of Manaar 

(1925). 

Measurements: (i) cf the first specimen : 

R = 28 mm. 

r — 12 mm. 

Width of the arm at base : 10 mm. 

Colour: Dorsal surface : brownish grey : ventral surface: dirty whitish : ambulac¬ 
ral grooves: dark brownish. 

(«) The second specimen in this lot is also almost of the same size and colour. 

Note.— Dr. Gravely ( loc. cit.), has referred t 0 one specimen from Kutikal and 
two from Krusadai Island in the Gulf of Manaar. These are presumably the specimens 
cited as Nos. 2 and 5 above, respectively. The arms are slender and bordered by a cons¬ 
picuous row of plates with strong spines on their outer side. The disk is relatively small; 
these characters are typical of this species and are well seen in these specimens from 
Kutikal and Krusadai Island in the Gulf of Manaar. 
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they appear smaller. The paxillar area always appears rather extensive and wide through¬ 
out the length of the arms on account of the relatively slight development of the margi¬ 
nal plates on the dorsal surface. 

The madreporic plate is relatively very small and its diameter is not greater than, 
those of the neighbouring paxillae which more or less encroach on its margins. Its 
ridges are less numerous. In the small specimens, it is placed close to the margin and 
is separated from the dorsal marginal plates only by two rows of paxillae. In certain 
specimens it is separated by three rows, and in the largest specimens, it is separated by 
five rows. 

The dorsal marginal plates, of average dimensions, are broader than long, and, at 
the commencement of the arm, they appear almost twice as broad as long when the 
animal is seen from the dorsal surface. The margin which they form is relatively 
narrow when compared to the paxillar area which is very large. They are very slightly 
overlapped by the ventral marginal plates below. In the largest specimen examined by 

Koehler (loc. cit.), he has reported that there are about forty-eight to forty-nine plates, 
and in the next largest specimen forty-six plates. In the largest specimen, the dorsal 
surfaces of the plates are also reported to be united to the lateral surface at a right angle, 
while in other specimens this union is observed to be marked by a rounded border and the 

lateral surface is only slightly elecated. The plates are covered by rounded granules, 
rather large, but scarcely projecting, approximating one another closely and forming a 
half dozen very irregular rows. On the adjacent margins, the granules become very small 
and at the same time a little elongated. In medium-sized specimens, towards the fifth or 
sixth marginal plate, there appears abruptly in the middle of the external margin, a 
small, conical spine, the tip of which is sometimes pointed and sometimes blunt. A similar 
spine occurs on each of the succeeding marginal plates up to the extremity of the arm, 
progressively drawing closer to the distal angle of the plates. In the proximal part of the 
arm, the first marginal plate carries always towards its internal margin a strong, conical 
spine, enlarged at the base, a little uattened, thicker and stronger than those mentioned 
above, and this spine is distinctly and widely separated from the external spines by four 
or five marginal plates. 

The disposition of the spines is a little different in tht largest speciment. In these 
specimens, the first two marginal plates on each side carry each one a large internal 
spine, the second a little smaller than the first, and the external spine usually makes 
its appearance on the third marginal plate. On one of the arms Koehler had further 
observed one very small spine on the internal border of the third dorsal marginal plate and 
the external spine makes its appearance only on the fourth. The series of spines is there¬ 
fore quite uninterrupted in this arm. Generally, the spines in these large specimens are 

relatively stronger, longer and more pointed than in the others. 

In two smaller specimens examined by Koehler, it is reported that' the spines do 
<not disappear on the dorsal marginal plates, but they are reduced to simple, small, coni¬ 
cal granules which appear always towards the 5th or 6th plate and the first plate carries, 
as usual, an internal spine. 

The apical plate is quadrangular, truncated, almost as wide as long; it bears a 
rather deep groove on the middle of its dorsal surface. 

The latero-ventral plates are two in number in each inter-radius. They carry 
elongated and straight, cylindrical spines which mark the beginning of ihe arrange¬ 
ment of the pedicellariae. 

The ventral marginal plates are very broad and short; they are covered by flattened 
land elongated squamules amongst which occur more spines which are inserted on their 
middle as well as on their distal border. In the*large specimens, there is always 
found, on the distal margin cf the plate, half a dozen elongated and cylindrical spines. 
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The external margin carries a large spine flattened and pointed, the length of which 
equals about twice the width of the plate. At the base of this plate appear two 
spines less developed than the large spine mentioned above, but yet longer than those 
of the ventral surface. 

The ambulacral spines present at first an internal series of three spines on each 
plate; these spines are flattened, with the extremity rounded and the median spine is 
a little longer than the other two. Then follows a median row comprising two spines, 
rather thick and flattened. The distal spine is a little stronger and longer than the 
others, apart from which, however, there is no much difference between the two. 
Finally, outside this second row, there occur some cylindrical spines, much shorter 
than the preceding, but disposed more or less irregularly. They form sometimes a 
third row of three spines, behind which there are again two or three spines disposed 
without order. The first ambulacral plate on each side is elongated, along the external 
margin of the corresponding tooth and it carries two parallel rows of very regular, 
equal and cylindrical spines, each row being composed of up to a dozen spines. The 
second plate is also more elongated than the succeeding and the spines are again 
disposed sufficiently regularly. However, an internal row of three spines, a median 
row of two spines a little larger, and then a series of five or six pairs of smaller spines 
can be clearly distinguished. 

The teeth present on their ventral surface a row of one dozen flattened, short, 
lamellar spines of which the last extends under the terminal spine. Outside this, 
there is yet another irregular row of half a dozen cylindrical and short spines. On; 
their free margin in the oral region, the teeth carry about eight spines which pro¬ 
gressively increase in size; the two last ones are very long and are directed horizontally 
towards the mouth. 

Specimens in the collection .—All the specimens of this species represented in the 
Museum’s collection are contained in its Reference Collection. 

(1) One specimen.—Wet-preserved. Locality: Seven pagodas, Mahabali* 

puram, Chingleput District. 

Measurements: R s= 33 mm. 

* r = 11 mm. 

Width of the arm at base : 10 mm. 

Marginal plates : 28-29. 

/The paxillao are crowded and small in the centre of the dorsal surface, bud 
become larger peripherally. 

The colour of the dorsal area is brownish. The spines are rather small. 

(2) One specimen: Wet-preserved. Locality ; Ennur, Chingleput District. 

Measurements: R — 32 mm. - 

r = 12 mm. 

Width of the arm at base: 14 mm. 

Marginal plates: 26. r 

The paxillae are small and closely crowded in the central area, but become 
larger and more widely spaced towards the periphery. 

The colour of the dorsal area is lighter brown than in the preceding specimen. 
The marginal plates are whitish. The arms are comparatively shorter and broader at the 
base in this specimen than in the preceding one. There is a slight depression in the 
centre of the dorsal surface. 

(3) Twd smaler specimen : Vet-preserved. Locality; . Kilakari, Rair.anatha- 
puram District. These are young specimens. 
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<i) Larger of the two specimens: 

Measurements: K = 21 rain.; 

. r = 7 mm. 

Width of the arm at base : 7 mm. 

" Colour: Dorsal surface: light brown; ventral surface: light creamy yellowi* 
white; ambulacra 1 grooves : dark brown. ^ 

(U) Smaller of the two specimens: ‘ • * 

Measurements : B = 19 mm. 

r = 6 mm. 

Width of the arm at Use: 6 mm. 

The colour of the specimen is the same as that of the larger apecimen treat 
iLiUkkarai, Ramaiiabhapuram District, mentioned above. 

. . t • _ V . • * 

Astropecten hemprichll Muller and Troxchel. 

Figure 69. 

'Astropecten hemprichi, Muller and Troschel, 1842, System der Asterideu, p. 71. 

Astropecten articulttus, Michelin, 1845, Esafri d’un© Fauna do Tile Maurice, Mag- 

do Zool., 2hd Series, 7 e anee, p. 24; (non Asterias 
Articulahis Say, 1825). 

Astropecten mauritianu#, Mobius, 1881, Beiti. Z. Meeresfauna d. Iasei Mauritius, 

p. 50. (non Astropecten mcmritianus Gray 1840). 

Astropecten hetnprichii, Loriol (P. de), Notes pour servir a l’etude das Eclunodermeo, 

VH, Mem. Soc. Phya. Hist. Nat. Geneve, t. KXix, 
figs. 7 and' 8. 

Astropecten hemprickii, Sladen, Joum. Linn. Soc. London, (Zoology), XXI, 1880, 

( .p. 324. .4 v: -,‘5 

The original locality of the type specimen of this species is Sir William James Island 
And it was collected on 7th December, 1881. The type specimen, preserved in the Berlin 
Museum was collected by Hemprich and Ehrenberg in the Bed Sea. The form appears 
to be closely allied to Astropecten scoparius. 

This species has been carefully figured and described by De T.oriol on the basis of 
the material obtained from Mauritius (Joe; cit., De Loriol). 

There are five aims. The ratio of the smaller.radius to the larger radius is as 
3 :4 1/3. The podia in the ambulacral grooves are arranged in many rows. On each 
plate is found a wedge-shaped protuberence on the tip of which is a papilla. The spines 
on .the ventral plates are superficially soft ahd almost hair-like. Only in the vicinity of 
the marginal spines there are very fine spines which are half as lopg as the marginal 
spines. The dorsal marginal plates, numbering thrity-three on each arm are higher 
than broad., The spinos on these plates are long, conical and the ones that 

are found in the angles are vertical and form a distinct row at the margin. On the 
second and often bri the third plate from the bases of the arms, there are no spines at 
all, A *cond' Outer row of spines is seldom to be seen. The granules on the dorsal 
marginal plates are conical. The dorsal areas between the dorsal marginal plates are 
broad and extensive. 

This species attains a large size, sometimes reaching an overall diameter of one foot. 

The type locality of this species is Red Sea. 

257-1—-21 
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aeries just mentioned, and, standing on the same level, forms together with it, the 
horizontal fan of mouth spines which proceed from each mcuth angle and cover the 
mouth. The adambulacral plate adjoining the month plates is much broader and shorter 
than the others, and bears a lineal series of eight or nine short papilliform spinetets <X\ 
each side, the tw r o series being apposable. 

The madreporiform body is entirely hidden by paxillae. 

The colour of the specimens in spirit is normally ashy grey. 

Fisher ( loc . cit.,) reporting on the specimens of this species from the Philippine 
Seas states that Aslropecten monacanthus is readily recognized by its fairly large 
paxillae, unarmed granulate supermarginals (the granules flattened and sometimes 
squamiform), the close armature of rounded, imbricating inferomarginal squamules, 
the single flattened lateral spine, with a small companion just below it, and the highly 
characteristic adambulacral armature. The latter consists of three flattened furrow 
spines, truncate or round tipped, the median with edge towards the furrow. These are 
succeeded by two narrow, flattened subambulacral spines, so placed as to appear to 
form an arc of five with the furrow spines. They are shorter than the lateral furrow 
fepines, usually tapering and bluntly pointed. Commonly only the aboral one is present. 
Behind these are two very broadly spatulate, round tipped or truncate spines, about as 
long as the lateral marginal spines, the aboral slightly the larger. Sometimes the aboral 
member of the first actmal series moves back a little, broadens and stands in line with 
the two spatulate spines, making a series of three; or, it may stand out of line in which 
case it forms a curved series with the two spatulate spines. 

The first two inferomarginals may have several squamules enlarged, and forming 
a transverse series of two or three accessory flat, leaf-like spinules in line with the acces¬ 
sory marginal spinule. 

The type locality of this species is east of Panay, Philippine Islands, in mud, 
at a depth of 20 fathoms (Challenger Expedition). 

The distribution of this species ranges over Philippine Islands, Andaman Islands, 
east Coast of India and the Red Sea. 

Specimens in ihe collection .—Two specimens, wet-preserved, in the Reference 
Collection. Locality; North-East of Devi River, Orissa Coast, 0 fathoms, Marine 
Survey. 

Of the two specimens, one is entire; the other is slightly broken at the tip of three 
of its rays. 

(i) Specimen with broken tips of arms: 

Measurements : R = 47 mm.: 

r = 15 mm. 

Supero-rnarginal plates 27 in number. 

Diameter of the disk: 24 mm. 

The spines of the infero-marginal plates are white, horizontally directed outwards 
from the margins of the rays and are tapering to a very fine tip and are very slightly 
curved. The ambulacra I grooves are darker brown. 

(ii) Entire specimen : 

Measurements: R = 45 mm.; 

r = 14 mm. 

Supero-rnarginal plates 27 in number. 

Diameter' of the disc : 24 mm. 

The colour is the same as that of the above-mentioned specimen. 
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Astropection zebra Sladen. 

Figures 61 and 62. 

Astropecten zebra, Sladen, Journ, Linn. Soc. London, Zoology, XVII, 1883, 

p. 261 . 

AstropecUn zebra, Sladen, Astooidea, Challenger Reports, (Zoology, XXX, 1889, 

p. 212; pi. xxxvi, figs. 3 and 4 ; pi. xxxix, tig* 7 and 9. 

The rays are five in number. .The measurements of a normal adult specimen are as 
follows: K = 34 mm.; r = t> mm.; R 3.7 r. The breadth of a ray at the base ia 
about <J mm. 

The rays are rather narrow, and although tapering gradually from the base to the 
extremity, the tip is comparatively obtuse. The interbrachial arcs are distinctly 

rounded. 

The paxillae of the abactinal area are large, having one to four, or even more, cen¬ 
tral spimform granules on the tabulum, surrounded by eight to twelve short spinelets in 
a circle on the periphery. A slight prominence is present in the disc of some specimens, 
-but scarcely sufficient to produce a conical peak. In some specimens a slight invagina¬ 
tion occurs in the centre of the prominence. 

The supero-marginal plates, which are twenty-five in number from the median 
inter-radial line to the extremity, are higher than broad and have the appearance of 
forming a rounded, sloping level to 'the ray, especially in the interbrachial arc. The 
plates are uniformly covered with papilliform granules, and bear no spines or tubercle* 
whatever, excepting the innermost four plates on each side of the median interradiai line. 
These four or five plates are armed with a short, conical and 3lightly compressed spinelet, 
the innermost being the longest and the others decreasing in size as they proceed outward. 

The infero-marginal plates are much broader than high, and do not extend beyond 
the superior series/ although in large specimens there is a tendency for the plates to 
appear to do so in consequence of the presence of a slight, prominence on the plate on 
which the lateral spine is articulated. There is one lateral spine of moderate length, 
which tapers throughout, and is sharply pointed, cylindrical and very slightly flattened; 
tbig is accompanied by a second spine, about two-thirds the length of the laterial spine, 
placed immediately behind, and close to the aboral side of the plate. Two or three 
small, compressed spinelets are situated in line on the aboral side of the plate, that 
near the inner extremity adjacent to the adambulacral plates being often slightly larger. 
No other opines are present on the infero-marginal plates, which are covered with 
moderately well spaced squamules. 

The armatur.* of the adambulacral plates is arranged in three series on the inner pn/t 
of the ray, but becomes reduced to two on the outer portion. The inner or furrow series 
consists of three spinelets, which are rather short—the middle one being delicate and 
clavatc at the extremity and the adjacent lateral ones rather shorter, flat and obtuse 
The second series consists of two or three spinelets shorter than the inner series and 
more or less flattened and truncate. Whpn a third spinelet is present, it i 8 very fre¬ 
quently placed somewhat behind other two, opposite their interspace, and might 
hlmost be ranked with the third series, which latter may consist of only two or three 
small, cilia-like spines, or of four, flat, modified spines, forming a well developed pedi- 

cellaria. These organs are irregular in their occurrence, and are only present in the 

inner half of the lay; on the outer part of the ray, the third series of spines of the adarn- 
bulacral armature is apparently wanting altogether. The pedicellariae are large and 
conspicuous and four or five are present along each side of a furrow, usually on alternib* 
plates; all of them are uniform, and with four valves, regularly apposed two and two" 
the spinelets which form the valves being more or less flattened and arched, and termi¬ 
nating in an abruptly pointed or lanceolate extremity. 



The actiual infserradial areas are large, the intermediate plates extending much more 
a furrow series of about ten gpinelets, of which the most adcentral (adoral) it juucb-eu- 
lagged 1 ) The actiual surface bears eight or nine truncated, longitudinally grooved spi/ielfits- 
iu a single longitudinal aerie, (i'e., a single suture series of eight or nine barley-corn- 
»h,ape^ spinelqts), «. v - . - . • . 

.i- fte actiual intcrradiat areas are latge, the intermediate plates extending much more 
tlian half way alon« the ray (i.e., to about the eighteenth infero-marginal; in the mterra- 
dia! area# each plate carries a pedicellaria-like clump of from six to eight truncate or clayaj** 
grooved spmelets, and along the rays the intercalated pl&t eB have usually two short longi¬ 
tudinal series of similar spinelet-s — about four in each senea. «•. . 

The madreporiform plate is small and inconspicuous or concealed, situated abou* 
midway between the centre and the margin of the disk. t . 

The ambulacral groove is very broad and open; the podia are large and conical. 

The colour of the specimens in the fresh state is described as that of “crushed 
strawberry ” with sometimes a golden suffiusion; the marginal plates are pink and th« 
podia blood red. 


This species is a deep sea form and has been recorded from the Laccadive Sea and 
Gulf of Manaar from depths of 738 to 902 fathoms, in green mud. 
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In a very young specimen of this species; a granular epiproctal tube was observed 
by Wood-Mason and Alcock. * 


Specimens in the collection : There .is one specimen in the Reference (Vdlection, pre¬ 
served i»spi**Vih a rather bad condition,. The locality is noted as “ off Cape Comorin *\ 
The broken condition of the specimen renders it difficult to be measured accurately. 
Subsequently, the specimen hps been partly restored and repaired and preserved and 
UMMfntfed as; a dry specimen. " * ; * . 
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Family LUIDIIDAE. 

Tile rays are without aay. large tubercles on the margin. The arms are long and 
flexible and the disc is relatively small. The species included in this family generally 
attain ,a large size- Many, of the species are five-rayed, but nearly half the number of 
species are multi-rayed, with six to eleven arms. This family comprises a single ^anue; 
Lutdia Forbes. 


Genus Luidia Forbes. 

The margins of the five flat rays are erect. The dorsal surface is crowded with regular 
paxillafi. The paxilloe of the aboral 1 surface of tho disk and of the median- aboral area of 
the arms are 9mall and irregularly arranged, but towards the sides of the arms they be¬ 
come larger, squarish or rectangular, and disposed in definite rows and producing a 
teaselated appearance. The supra-raarginals are reduced so as to appear to be identical 

with the adjacent papillae, while the infra-marginals are much elongated transversely and 
cover the greater part of the oral surface of the arms. The crowns of the paxillae consist 
of spinclets and the infra-marginals are covered with similar but larger spinelets. Pedi- 
cellariae are frequently present and are usually of the two-jawed type, but the bivalved 
Rnd three-jawed types also occur. The papulae are branched. An anus is wanting. 
Species of this genus occur mostly in the tropical and subtropical waters. 

This well known and sharply defined genus constitutes a very distinct type, the 
characters of which are remarkably. constant, and subject to comparatively very little 
modification, as exemplified by the range of species at present known. 

Sladen has placed this genus in a distinct subfamily by itself. Two points in the 
morphological structure of Luidia seem to justify this: the Erst is the correspondence* 
of the infero-marginal and adambulacral plates and the second, the presence of a small 
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•intermediate plate between each infero-marginal and adambulacral plate . The correa- 
4 >ondoe of the infero-marginal and the adambulacral plates has already been noticed 
by Alex Agassiz and Vigaier. But the intermediate plate, in spite of its taxonomic 
importance, had strangely enough been overlooked by the previous workers ; in fact, 
^he record of its presence is directly at variance with the statements of the other writer* 
on this group. Thus Viguier, who had made a careful study of the details of the Asterid 
skeleton, states that in LuidLia, the marginal and adambulacral plates alone constitute 
the actinal skeleton of the rays, and that it is only in the interradial angles that the 
intermediate plates—smaller and less numerous than in Astropecten—are intercalated 
between the two series. The same opinion is held by Perrier, who, in his recent work 
on the As'teroidea of the “Blake ” Expedition, regards the contiguity of the marginal) 
and adambulacral plates as a character diagnostic of the family Astropectinidae (as 
constituted formerly), the genus Luidia being included in this category. 

In the face of these statements, Sladen states that he should have hesitated in 
according a special significance to the intermediate plate, if his observations had been 
limited to a single species, but he reports that he had detected the presence of the inter¬ 
mediate plate in every species he had examined critically (although it might be small 
.and more or less aborted in some cases ; but jt is present in all). 

In the Indian Ocean, three species of Luidia have been recorded between the 
•parallels of 30’ N and 10° S., namely, Luidia savignyi , L. maculata and L. hardwickii. 

Of these, Luidia savignyi is reported to be more common in the Red Sea and off 
the Coast of Africa. 

Luidia maculata occurs in the Indian Ocean from the Coast of Africa in the West 
and extends to Java in the Eastern Archipelago and thence to the Pacific northward 
to Japan. 

Luidia hardwickii is reported to occur in the Indian Ocean, but the exact locality 
is unknown. 

Of the above three species only Luidia maculata an d Luidia savignyi are represented 
in the Museum collection. 

Luidia maculata (Muller and Troschel). 

Figure 64. 

Luidia maculata, Muller and Troschel, 1842, System der Asteriden, p. 77. 

Luidia maculata, Perrier. Revision de la Collection de Stellerides dn Museum 

d* histoire naturelle do Paris, 1875, p. 338. 

Luidia maculata, Sladen, Journ. Linn. Society, London, (Zoology), XXI, 1889, 

p. 327. 

Luidia. maculata , Koehler, Catalog raisonne des Echinodermes recueillis parM. 

Korotnev, aux iles do la Sonde, Mom. Soc. Zool. 

Franco, 1895, p. 387. 

Luidia maculata, Bedford, “On Echinodorms from Singapore and Malacca”, Proc 

Zool. Soc. London, 1900, p. 293. 

Luidia maculata, Koehler, R., “Shallow Water Asteroidea”, Indian Museum, 

Calcutta, 1910,p. 70. 

Luidia inaculata, Koehler, Asteries et Ophiures des iles Aru et Kei, Abhandl. 

Senckentoerg' Naturf. Gesell., XXXIII, 1910, p. 267. 

jLuidia maculata, Fisher, “Starfishes of the Philippine. Seas", Bull. United 

States National Museum. 100, Yol. 3, 1919, p. 168. 
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The arms are normally seven in number, and the specimens generally attain a 
large size. The arms in normal adult specimens attain a length of over 35 centimetre* 
and a maximum width of 38 mm. at the base. 

The species exhibits the typical characters of the genus enumerated above under 
the description of the genus Luidia. 

Muller and Troschel (loc. cit.), in his original description of this species mentions 
that the arms are seven to nine in number- The back of the arms and the disc are 
very slightly raised (arched). The arms are eight times as long as broad. The furrow- 
papillae are sword-ehaped and curved inwards ; beyond a small blank space, three or 
four more spines are present. These are not so flat and are slightly curved. Generally, 
between these are found long, pincer-like pedicellariae which are three-cornered. Thq 

longest are half as long as the spines and are three to four times as long as Uroad. Then 
the ventral plates follow—in the form of a furrow. These are covered with spines, 
among which two to three slightly flattened, lancet-shaped spines appear. These lancet- 
shaped spines are found in two to three longitudinal rows on the arms. The innermost 
appear to be the longest. The paxillae of the dorsal surface have a completely four- 
cornered tip and are found in four regular longitudinal rows on the sides of the back. 
In the middle of the back these are smaller and are not arranged so regularly, so that 
it is difficult to differentiate the rows. The bristles on the paxillae are thicker and 
more granular in the middle of the paxillae, and truncated ; at the margin they become 
thinner. 

Colour: The entire surface of the specimen in the dry state, is covered with large 
grey spots which alternate with lighter coloured patches. 

The type locality of this species is Japan, and the type specimen is in the collection 
bf the Museum of Leyden. 

Fisher (loc. cit.), reporting on the specimens of this species collected from the 
Philippine Seas, reports considerable variation in the size and shape of the paxillae in 
specimens collected from different localities. 

The paxillae form five or six regular series in either side of the ray, but present 
a mere open appearance due to the fewer number of spinelets and to the rounded 
corners of the crowns. A large paxilla at the base of the ray gives a circular or broadly 
elliptical contour to the strongly convex crown, which consists of about twelve to eighteen 
unequal, blunt, peripheral spinelets and 7 to 12 shorter, stouter, snbtruncate, spaced 
divergent central spinelets. The stoutest spinelet stands in the centre, surrounded by 
a circle of 6, these in turn being surrounded by a partial circle of more slender spine¬ 
lets intermediate in thickness between the central and the outermost. A considerable 
number of the supero-marginal paxillae, as well as a number in the next series adjacent, 
have one or two pedicellariae with two tapering jaws .varying in length from somewhat 
longer to somewhat shorter than the spinelets. 

The adambulacral armature consists of a curved, strongly compressed furrow spine 
followed by a much longer, tapering, slightly compressed spine. This, fin turn, id 
followed by two (sometimes three) large pedicellariae with three long, slender jaws, 
more than one half, sometimes two-thirds the length of the subambulacral spine. The 
outer pedicellaria is situated, as a rule, upon an actinal intermediate plate, of which 
a single series occurs between the inferomarginal and the adambulacral plates. Occa¬ 
sionally, at the base of the ray, there are three adambulacral spines, the outermost much 
smaller than the principal spine. In addition, there are several small spinelets along 
the transverse margins of the plate. The number of adambulacral spines is variable. 

The number of infero-marginal spines is proximally four (or sometimes three) the 
two - innermost decreasing in size along the ray. The innermost spine is reduced to an 
inconspicuous spjnule very soon, while the next persists for a variable distance, there 
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being usually on the outer half only two prominent spines, the two outer ones of the 
proximal half. Between these two there are often one or two pedicellariae with two or 
three jaws similar in form to those of the adambulacral plates, but only about two- 
thirds as long, and a little stouter. 

Koehler ( loc . cit.), records a very young specimen of this species from the Andaman 
Islands in which R = 10 mm. It is reported that this young specimen already presents 

some 6pots on the dorsal surface of the arms. 

Bedford (loc. cit.), records a single, large, 7-armed specimen of this species from 
between tide marks in Singapore, and Sladen (loc. cit.), has recorded a single young 

specimen in the sub-littoral zone from King Island in the Mergui Archipelago (native 
name . Padawl on 24th January, 1882. This young specimen is said to have nine 
arms and its major radial dimension (R) is said to be 65 min. 

This species is a common member of the genus Luidia and is widely distributed in 
the Indo-Pacific Region. . In the Indian Ocean it has been recorded from the Coast 
of Africa in the West to Java in the Eastern Archipelago, and thence to the Pacific, 
northward to South Japan. Bedford (loc. cit)., records that its distribution extends 
from Mozambique to Macclesfield Bank and northwards to South Japan. 

Koehlei (loc. cit.), records a very large specimen of this species from Baie de 
B alas or a. 

Fisher (loc. ctt.), records the full range of distribution of this species as follows :— 

Japan: Macclesfield Bank; Philippine Islands; Singapore; Malacca; Mergu* 
Archipelago; Andaman Islands; India (Coromandel, Tuticorin, Madras, Bay of Balasore, 
Ceylon); .Mozambique- Java Sea; Arn Islands; Torres Straits. 

Specimens in the collection : —One large, dry-preserved specimen from Madras, 
exhibited in the Gallery. 

Measurements : 

R = 174 mm. (longest arm). 

r = 23 mm. 

K = 103 mm (shortest arm). 

Overall tip to tip diameter : 320 mm. 

The specimen is seven-armed. The arms are rather narrow, sharply demarcated 
from the disk, somewhat flattened and sub-cylindrical, tapering towards the tip. The 
tipc of the arms are somewhat pointed. The aboral surfaces of the arms and disk are 
closely crowded with paxillae. The aboral surface is blackish grey, whilo the oral sur¬ 
face is pale creamy-white. The short closely crowded spines are conspicuous on the 
oral side of the arms marginally. The arms are unequal in length. 

Luidia savignyl (Audouin). 

Figure 65. 

Luidia *avignyi, Gray, Annals and Magazine of Natural History, VI, 1840, 

p. 183. 

Luidia aavigrsyi , Loriol, de P., Catalogue des Echinodermes recuielles al’ile 

Maurice par M.V. de Robillard, II, Mem. Soc. Pliys. et. 
Hist. Nat. Geneve, XXIX, 1885, p. 72 (pars). 

Luidia aavignyi. Sladen. “On the Asfceroidea of the Mer gui Archipelaco”. Joutfn. 

Linn. Soc., London, XXI, 1889, pp. 246 and 742. 
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Luidia savigntti , Audouin, Description de J’ Egypt© Eohinodermes, 1809, jy- 

209 pi. 3. 

Luidia savignyi, Muller and Troschel, System der Asteriden, 1842, p. 77. 

Luidia savignyi , Perrier, Revision de la collection de Stellcrides du Museum: 

d’histoire naturelle de Paris, 1875, p. 340. 

Luidia savignyi , Bell, F.J., “Note on a remarkable large specimen of Luidia from 

the Island of Mauritius, Annals and Magazine of Natural 
History (6) Vol. Ill, 1889, p. 422. 

Luidia savignyi , Ludwig (HO., Echinodermen des Sansibargobietes Abth. 

Senckenb., Gesells, Bd. XXI, 1899, p. 539. 

Luidia savignyi , Bell, J.F., “Report on a Collection of Echinoderms from the 

neighbourhood of Zanzibar,” Annals and Magazine of 
Natural History (7), Vol. XII, 903, p. 1244. 

Luidia savignyi , Bell, F.J., ‘Report on the Echinoderma (other than Holothu- 

riane), colketod by Mr. J. Stanley Gardiner in the Western- 
part of the Indian Ocean”, Trans. Linn. Soc. London, 

XIII, pt. 1, 1909, p. 19. 

Luidia savignyi , Koehler, R., Shallow Water Asterdidea collected by the Royal 

Indian Marine Survey Ship, “Investigator”, Indian Museum* 

Calcutta, 1910, p. 10; pi. i, fig. 5; pi. 6, fig. 3. 

Luidia savignyi , Fisher, “Starfishes of the Phillippine Seas”, Bull. United 

States National Museum, 100, Vol. 3, 1919, p. 170. * *' ( 

* The arms are seven in number. In a typical adult specimen from the Andaman* 

examined by Koehler in the Indian Muieum Collection, the measurements are cited 

as follows :— 

R = 60 mm. 
r = 10 mm. 

The spines which carry the majority of the lateral paxillae are very well developed,, 
strong, conical and thick. The central region of the disk is occupied by the confluent 
paxillae and the limits of these show themselves only very little at the base of the arms. 

On the arms, these paxillae, large and of square shape, are disposed in rows, rather 
regular longitudinal and transverse rows. Each one of these bears some central granules* 
about 4 to 8 in number, and smaller peripheral granules. In the second (distal) half 
of the arm, the paxillae of the median line are sometimes confluent or irregular,. and 
they do not always conform t 0 the regular alignments which are noticed in. the other 
regions. The two first external rows of paxillae do not present any particular character, 
but, on the subsequent ones, it rather frequently happens that one of the granules is. , 

developed into a very large, conical, pointed spine, thick at the base, and attaining a- j 

height 1.6 to 1.7 mm. These spines never appear on the median paxillae of the arms,. 

but are restricted to the lateral paxillae which are contiguous with the two first internal 

rows. They do not occur on the disk. In certain par* of the arms, these spines form 
two sufficiently regular rows on each side. 

The ventral marginal plates bear, towards their external border, three large princi¬ 
pal spines. The two first, which are inserted on the. ventral surface are subequal and 
the third, which arises from the same border of the plate, is longer. It is the marginal 
spine which is visible when viewing the specimen from the dorsal surface. All these- 
spines are conical, with the extremity pointed. Sometimes, on the first row, a shorter 
spine is present on the inside of the first. Numerous spines, much smaller, accampanv- 
*he preceding spines 



The adambulacral plates present at first a rather small internal spine, flattened and 
recurved; outside this, there is a second spine very well developed, strong, cylindrical 
and bluntly pointed. It is the principal adambulacral spine which one finds throughout 
the length of the arm and which strikes the view when one examines the ventral surface 
of the Starfish. On the outside, one observes a third spine, analogous to the preceding, 
but shorter and smaller. This spine is well developed only at the commencement of the 
arm and it rapidly becomes much smaller. In the place of this single spine, sometimes 
two are found. 

There are three adambulacral spines and the spines of the ventral marginal plates 
are more numerous. 

The pedicellariae are not very abundant, but they are also not scarce, and are 
not present on all the plates. They are inserted between the adambulacral spines 

and the spines of the ventral marginal platcg, immediately against the external adam¬ 
bulacral spine. Almost all the pedicellariae are with three branches; they are large, 
and rather short. Koehler, however, records that a few pedicellariae in the specimen 
exam ined by hi in had only two branches. 

The general colour of the specimens of this species is greyish- The dorsal surface 
bears irregular dark spots or blotches, much larger in the distal part of the arms. 

Muller and Troschel ( loc. cit.,), describing this species mentions that the relations 
of the disc radius to the arm radius is 1 :9, whereas in the specimen in the Museum 
collection, it is about 1 : 7. This ratio is, therefore, subject to variation within a limited 
range. Generally towards the inner side of the furrow is found a row of crooked 
or curved papillae, one on each plate. On the outer side of this row is another row 
of longer spines and similarly one on each plate. These are exactly like the spines of 
the oral side. On the ventral plates (up to the margin) are found big spines standing 
one behind the other. Besides, the oral plates are covered with small spines. There 
are about 140 oral plates on each arm. The paxillae of the back are made up of a 
stalk the end of which is surrounded by a crown of small extensions. Generally, 
in the middle of this crown, 'these processes are extended here and there in the form 
of a spine. The arrangement of the rows of paxillae follows the marginal line of* 
■the arms. The madreporic plate is very close to the margin. Pincer-like pedicellariae 
are found in the furrows. 

According to Muller and Troschel, the colour of the specimens of this species 
collected from the Mediterranean and English Coasts is dark red above and straw- 
coloured on the under side. Sometimes the colour is reported to be orange. This 
species is said to attain a size of 1J to 2 feet in total diameter (from the tip of one 
aria to the tip of the arm on the other side directly opposite). 

The place of collection of the specimens examined by Muller and Troschel, which 
are in the Anatomical and Zoological Museum in Berlin, are stated as the Mediter¬ 
ranean and English Coasts. 

Fisher (loc. cit.), doubtfully refers to this species a small, seven-rayed specimen 
collected from the Philippine Seas. The measurements are cited as E = 27 mm., 
and r — mm. The adambulacral spines are reported to be three, or sometimes 
four, there being a spine out of line (adorally) between the second and third spines. The 
abactinal spines are described as being very short. 

The type locality of this species is Ked Sea. 

The distribution of this species ranges over the Bed Sea, East Coast of Africa, 
Mauritius, Andaman Islands, Sulu Archipelago and the Philippine Islands. 

Specimens in the collection .—A single spirit-preserved specimen in the Beference 
-collection of the Museum, in all probability, belongs t 0 this species. 
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Locality : Wadge Bank, 20 fathoms (dredged), 1928. 

Measurements; 

ft = 94 mm. 

r = 13 mm. ♦ 

Diameter of the disk : 20 mm. 

Colour : Greyish above, with irregular, broad, dark, band-like markings on the 
arms and dark blotches on the disk. The under side is creamy white, and the 
ambulacral grooves dark brownish. It has seven arms, of which three are badly 
mutilated and very incomplete. The arms are curled upwards at their tips in this 
specimen. The disc is comparatively small* and the arms are sharply demarcated 
oft from the disk. 

The specimen was originally unidentified and labelled only a3 Luidia sp. But from 
a study of its characters and their comparison with descriptions of the species Luidia 
savignyi, it appears quite probable that it belongs to the species Luidia savignyi, 
and hence it has been tentatively identified as such. 

SUBORDER VALVATA 

The Suborder Valvata includes all the remaining families of the Order Phanero- 
zonia which have ordinary suckered podia. The aboral surface is formed of plates 
varying from paxillae to a flattened mosaic arrangement. The podia are provided 
with well developed suckers. 

Three families of this Suborder are represented in the Museum’s Collection, 

namely : ( 

(i) Goniasteridae 

(ii) Oreasteridae (= Pentacerotidae), and 

(iii) Linckiidae. 

These families are also the common ones represented in the South Indian Coastal 
waters, under this Suborder. They may be distinguished as follows :— 

(1) Form of body stellate with disk and the base of 

the arms very broad, the. arms almost merging with 
the disk. The arms are bordered by thick and massive 
marginal plates: . Goniasteridae. 

(2) Sea stars of moderate to large size with short, broadly based 

arms (sometimes with almost no definite arms, the arms 
being represented only by angular points of the disk); 
skeleton reticulate, enclosing papular areas in its meshes. 

Tubercles are typically borne on the nodes of the net '* 

work; marginal plates on the arms large, but often I 

concealed from surface view: .Oreasteridae. 

(3) Disk small; arms long, flexible and cylindrical; marginal 

plates reduced and inconspicuous; surface often smooth, 

. but sometimes tending to be slightly warty or granular: Linckiidae. 

FAMILY CONIASTERIDAE. 

9 

This 13 the largest family included in the Suborder Valvata and comprises about 
fifty genera. It includes some of the most beautiful and brilliantly coloured species 
of sea stars. The family Goniasteridae includes sea stars of stellate from with broad 
lisk and broadly based arms bordered by thick and massive marginal plates. The 
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general skeleton is composed of paxillae or more often of simple plate-like ossicles of 
varied form and usually the skeletal ossicles are covered over with a smooth or granular 
membrane. 

Formerly, this family was described by the earlier writers under the name 
Pentagonasteridaa; thus species of Goniasteridae (suh as species of Stcllaster, 
Anthenea , etc.), were included in the family Pentagonasteridae in the earlier mono¬ 
graphs such as Gray’s Synopsis of Starfish in the Collection of the British Museum, 
(1866). 

. Thr“e genera of this family, namely, Anthenea, Stellaster, and Goniodiscus are 
represented in the Museum collection, the first by three species, the second by two 
and the last one by one species. 

These three genera may be distinguished as follows :— 

1. Body depressed and covered with large flat, regular, six- 

rayed plates; the lower row of marginal plates (tesserae) 
with a series of compressed, mobile spines: 

2. Body more robust and elevated, chaffy, with immersed, 

elongated, tubercle-bearing ossicles or plates. Both sur¬ 
faces with large, scattered, two-lipped pores: 

3 Very similar to Anthenea in shape and general appearance, 

. but the two-lipped pores are much smaller, those on the 
dorsal surface being minute; both surfaces more often 
covered with small roundish granules: . 


Stellaster. 


Anthenea. 


Goniodiscus. 


Genus Anthenea Gray. 

The body is five-rayed chaffy, with immersed, elongated, tubercle-bearing ossicula; 
margin with regular rows of large tesserae; both surfaces (especially the under sur¬ 
face) bear scattered, large, two-lipped pores. 


Three species of Anthenea, namely, ArAthenea regalis , A. pentagonuJa and A. rudis 
are represented in the Museum collection. They may be distinguished as follows:— 

1. Body in the form of a pentagonal disc; back obscurely netted, 
with scattered truncated tubercles in diverging lines. Arms 

broad, half the width of the body : . A. pentagonuJa 


—Baek not as above; arms relatively longer and broader at the 
base and more or less merged with the disk ... 

2. Body attaining only a small to moderate size. The disk and 
arms are not very thick. The sides are deeply excavated in 
such a manner that the arms are distinct and even relatively 
long. Extremity of the arms rounded : . 

—Body attaining a much larger size. The disk is large and the 
arms relatively broad and short and bluntly pointed, being 
more or less merged in the disk. The disk and arms are thick : 


2 . 


A. rudis. 


A. regaljs. 




Anthenea regalis Koehler. 

Figure 66. 

Anthenea regalis, Koehler, R., ‘ Shallow Water Asteroidea, collected by the 

Royal Indian Marine Survey Ship, ‘Investigator’ ” Indian 
Museum, Calcutta, 1910, pp.‘ 82—86; pi. ix. figs. 1— 2. 
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Arthenea regalia, Gravely, 


“Shells and Other Animal Remains of the Madras 
Beach”, Bull. Madras Government Museum 
(Natural History), V, No. 1, 1941, pp. 86 and 
105. 


Dr Gravely {loc. cit .), has recorded this species from the Madras Beach, but a 
specimen of it from Kilakarai, Ramanathapuram District, is also represented in *he 
collection. The disc is large, and the arms are relatively broad, short and bluntly pointed, 
being more or less merged in the disk. The arms are bordered by comparatively large 
plates as in Astropecten, but there is an extensive area between these plates and the hve 
ambulacral grooves for the podia extending from the mouth to the tips of the arms on the 
under side, which is filled with more or less oval plates, each with a broad, slit-like cavity 
in the middle. 


Koehler {loc. cit\ describes this as a new species and reports the type locality of 
this species as the Coast of Ganjam, Orissa. He records four specimens from this locality 
at a depth of 24 to 30 fathoms, represented in the Indian Museum Collection, one of 
which is reported to be a dried specimen. • • 


In the largest specimen reported by Koehler, which is preserved iu alcohol, and 
which is a little longer than the dried specimen, the measurements are reported as follows: 
R = 110 to 115 mm., and r = 60 mm. 


The body is in the form of a star, and the sides are strongly excavated. The arms aie 
quite distinct, although very large at the base and merged at the base with the disk. They 
rapidly diminish in width up to the extremity which is narrow, but r 10 t pointed. The disk 
and tiie arms are *bick; the dorsal surface is slightly convex and the ventral surface is 
flat. The marginal plates form a wide border, and the dorsal plates are slightly overlapped 
below by the ventral plates. The margins of the body are thinned out to the end of the 
interbrachial arches where the dorsal and ventral marginal plates are found, while they 
become progressively thick, up to the extremity of the arms as a result of the development 
in height of the plates and principally of the dorsal marginal plates. The arms are turned 
up towards the dorsal surface at their extremity. 


The contours of the dorsal plates and of the ossicles which surround them are badly 
defined. Each plate carries in general, a large tubercle, cylindrical and short and not 
narrowed at the extremity which is truncated, and terminates itself in a slightly convex 
and smooth surface. The largest tubercles do not exceed 2 mm. in diameter and the 
majority are only 1.5 mm. in width; their height varies between 1.5 mm. and 2 mm. The 
tubercles are relatively fewer in number and they are separated from one another by inter¬ 
vals of about 3 mm. towards the periphery of the disk and on the arms, but they are less 
clo3e-set in the central region of the disk. These last form a circle of about 4 cms., 
diameter in which the tubercles are very irregularly disposed. These form, peripherally, 
quite regular longitudinal rows which are continued on the arms and which appear td 
be variable in number according to the individual specimens. 

In the dried specimen examined by Koehler, the rows are reported to be more 
numerous; in that specimen he reports that at least two and sometimes three rows can 
be distinguished on each side of the carinal line while in the larger specimen preserved 
in alcohol and reported by Koehler, only a single distinct lateral row is said <o be 
present, outside which begins a second row. 

In this larger, wet-preserved specimen, Koehler reports that the carinal row starts, at 
the level of aboot 2 centimeters from the centre, with a tubercle, a little larger but 
shorter than the adjoining ones, and from there the tubercles are continued. There are) 
about seventeen or eighteen of these tubercles, diminishing gradually in size distally 
especially in the second half of the arm, but they do not reach quite up to the extremity’ 
while the latral tubercles are continued a little further. Beyond the tubercles of the 
second row, a few other tubercles occur, forming transverse rows which extent up to the) 
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dorsal marginal plates of each aide of the inter-radial lines. The five inter-radial spaces 
are ii# the lonu of broad bands which always remain naked (i.e., devoid of tubercles). 
These spaces are about 12 to 15 mm. in width, Koehler reports that in the dry-preserved 
specimen examined by him, these bands are somewhat depressed and their width does not 
men examined by him, these bands are somewhat depressed and their width does not 
exceed 10 nun. Towards the border of the disk and the arms, some conical tubercles 
are'repotted to occui in that specimen, presenting a rounded point instead of a truncated 
extremity. 

In the interspaces between the spines, there are a few, scanty, small, rounded granules, 
aud a few larger, valvular pedicellariae, but these never attain a large size and do not 
exceed 1.2 to 15 mm. in length; besides, they are very much less abundant. The pores 

are numerous, very fine and isolated. 

Tlie anus, which is central, is surrounded by a few small spines, set obliquely. The 
madreporic plate is very distinct and forms a slight projection; it may be oval or rectan¬ 
gular. 

The dorsal marginal plates are about fourteen in number. The last plate is narrow and 
is contiguous with its counterpart on the median line and it surrounds a part of the peri¬ 
phery of the apical plate which is small and only slightly prominent. This apical plate is 
situated entirely on the dorsal surface by reason of the shape of the extremity of the arm 

which is always more or less turned upwards in all the specimens of this species. At the 
bottom of the inter-radial arches, the dorsal surface of the marginal plates is directed 
obliquely towards the base as a result of the narrowness of the margin of the body. These 
plates are covered by large and unequal granules; some of these grannies are a little 
larger man the oiiieis, but these are never developed into true tubercles. These granules 
bocomc much finer on the adjacent borders of the plates, while they are, on the contrary, 
more prominent on the external border. These marginal plates carry small pedicellariae; 
generally there is only one pedicellaria on each plate, but they may be rather frequently 
missing altogether. 

The triangular ventral areas are covered by large plates, the borders of which are not 
very clearly defined, hut which, however, it is possible to easily count on account of the 

presence of the large valvular pedicellariae which each one of them carries. 

There is at first a series adjacent to the amhulacrals and which is continued up to a 
short distance from the extremity of the arms, towards the thirteenth ventral marginal 
plate; the second row extends up'to the ninth marginal; the other plates, which are very 
numerous, are nd disposed in quite regular rows. The size of these plates naturally 
decreases’towards the extremity of the arms and towards the ventral marginal plates 
'"he plates closely adjoining the ven'ral marginal plates in the inter-radins are particularly 
educed and their contours are absolutely indistinct. Each plate contains a large, valvular 
pedicellaria which occupies almost its entire length, and which is surrounded by a row of 
very large granules; these granules which are a little widely spaced out on the plates of the 
internal row. become finer and more closc-set as the ventral marginal plates arc approached 
until they become entirelv contiguous. The pedicellariae are generally oriented parallel 
to the median inter-radial line, but a few, however, are exceptions. The larger ones -ire 
about 1 mm. in length. 

The ventral marginal plates are large, but ti.ey are scarcely distinct from the ventral 
lateral plates; tliev are separated from one another by very narrow interspaces. They 
cotrespond to the dorsal marginals for the most part of the length of the arms, hut towards 
the extremity of the arms, there are two or three supplementary plates, consequent on f he 
elevation of the arms towards the dorsal side at their extremity. 

The plates aro uniformly covered with granules which are at first very fine, identical 
to those of the large latero-ventral plates to which they are connected, then they become 
slightly larger ar.d a little prominent towards the external border, even as those of the 
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1 , i o at i„«t (in the four or five first plates. The ventral marginal plates always 

granules there ar. to be found 8 rather short, valvular pedicellanae, about one or two per 
plate. 

The ambulacral grooves are widely open and the pod.a project outside with their large 
terminal suckers. The adawbulacral plates are small and straight, a little shorter than 
those of the first lstero-ventral row. The spines are disposed in three rows; the internal 
row contains five spines disposed in the form of an arch on the internal and convex border 
of the plate; the spines are cylindrical with the extremity obtuse and the median ones 
are larger than tbc ethers. The second row is generally formed by three large, erect spines, 
as long as the preceding ones, and attaining the same level; outside this there are two or 
three spines forming a less regular row, shorter than those of the second row and resembling 
rather the neighbouring granules of the ventral surface. 


The teetti carrv on their free margin about ter. spines which continue those of the 
internal ambulacral'row and which become especially larger as one approaches’the proximal 
extremity of the teeth; immediately within, there is a second row of about five to vx 
strong, elongated and somewhat pointed spines. Finally, towards the suture, is found » 
series, more or less regular, of four to five large granules, which pass on to those of the 
ventral surface. 


This species i as been recorded from the East Coast of India, where it has been 
collected from the Ganjam Coast in Orissa, from the Madras Beach and from Kilakawi 
in the Ramanathapuram District in South India. 

Specimens in the collection .—Two specimens of this species are represented in the 
Museum Collection, one in the Reference Collection and the other mounted and exhibited 
in the Gallery. 

(i) One large, wet-preserved specimen contained in the Reference Collection. 

Locality : Kilakarai, Ramanatfcapuram District, at a depth of four fathoms. 


This is a large specimen, dark greyish brown above and pale, sandy brown below. 
The dorsal surface it covered with scattered whitish tubercles, larger and more widely 
spaced on the disk and more close-set and smaller and granular on the surface of the 
arms. The dorsal marginal plates are large, whitish brown, rectangular, higher than 
broad and are covered with numerous granules of uneven size. The tips of the arms are 
curved upwards. The arms are broad and merge broadly with disk. The dorsal surface is 
slightly convex and the ventral surface is flat. 


The ambulacral grooves on the ventral side are broad and the podia are large, 
and distinct and suckered at their tips. The plates on the large, triangular ventral areas 
carry each one a valvular pedicellaria surrounded bp close-set granules. These pedicellariae 
are oriented mostly parallel to the interradial line. The ventral marginal plates also 
carry one or two valvular pedicellariae each. 

Measurements : 

R = 86 mm. 
r = 55 mm. 

Overall diameter from tip of one arm to the tip of the opposite arm (not con¬ 
secutive arm). 160 mm. 

Dorsal marginal plates are 14 in number, and the ventral marginal plates 16 in 

number. 

The specimen is in a good state of preservation. 

(iii) One slightly smaller, wet-preserved specimen, exhibited in the Gallery. 
Locality: Ganjam Coast, Orissa State. 
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The specimen i 8 faded nearly completely dirty whitish. The aboral surface is 
covered with scattered, rounded tubercles of irregular size. The disk is large and the 
arms arc broad, short and not sharply demacated from the disk. The tips of the arms 
are broadly rounded and blunt. The dorsal and ventrl marginal plates are large, oblong 
and covered with numerous small granules. On the ventral side, the slit-like valvular 
pedicellariae are distinctly seen on the ventral plates, especially on the rows of plated 
adjoining the ambulacral grooves. 

Colour : The marginal plates aro whitish, while the rest of the surface is dull 
dirty whitish or greyish white. 

Measurements : 

R = 69 mm. 
r = 45 mm. 

Overall tip to tip diameter: 124 mm. 

Anthenea rudis Koehler. 

Figure 67. 

Anthenea rudis, Koehler. R., “Shallow Water Asteroidea Collected by the 

Roy al Indian Marine Survey Ship 'Investigator' ”, Indian 
Museum, Calcutta, 1910, ]>p. BO —90. 

Koehler has described this as a new species in the reference cited. Two specimens 
from Snod Island. Mergui Archipelago at 12° Lat. and 98J 0 Long. East formed the 
basis of this new species. Koehler reports that these two specimens were of small size 
find undoubtedly not adult ones. 

The body is pentagonal, with the sides deeply excavated in such a manner that the 
arms are distinct and even relatively long, but they are very broad at the base and 
merged with the disk. Theii extremity is rounded. The disk and the arms are not 
very thick. The dorsal surface may be slightly convex, with the inter-radial depressions 
rather deep, or the dorsal surface may be almost flattened and the ventral surface slightly 
convex. 

The first carinal plate on each side carries a large, conical tubercle and the granules 
of the marginal plates are elongated, on the external surface of these plates, in the form 
of small spines. 

The colour of the specimens, during life, is bright yellow, or bright yellowish brown, 
out the second specimen examined by Koehler is reported to have been slightly damaged 
and its colour is described as being brown. 

The central region of the disk is occupied by the plate9, sufficiently large and rounded, 
among which may be distinguished distinctly a circle formed by five larger inter-radiai 
and five radial plates—a little smaller. 

Within this circle there is a second smaller one. comprising five inter-radial plate*, 
larger than the preceding ones. The contours of these plates are not \ery distinct. The 
anus is central and is surrounded by granules—unequal and flattened in the form of 
platelets. 

The skeleton of the arm consists first of a carinal row of hexagonal plates of which 
the first ones are broader than long, and which become, on the contrary, longer than 
broad in the terminal part of the arms. The first carries a large and thick conical tubercle. 
There are nineteen carinal plates. On each side, there is first a primary row of latero- 
dorsal plates which extend up to the last but one carinal plate. The first plate*, are 
hexagonal or lozenge-shaped and wider than long, but the subsequent ones become finally 
longer than broad. Outside this, there is a second series of plates, the plates alternating 
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with those of the first series. In the inter-radius, and on each side of the inter-radial line 
which is depressed, there is a series of three pairs of plates; this double row extends 
between the inter-radial plate described earlier and the marginal dorsal plates and it ifi 
formed of plates iarger than the others, especially those of the first pair. All these plates 
ars covered by very fine conical granules, widely spaced in the central region, but 
approaching one another towards the edge to form an irregular peripheral border which 
contains one or two rows of granules. There are also other larger and rounded granules 
sometimes single and isolated on each plate and sometimes three or four or even more on 
each plate, but these granules do not extend beyond the limits of the disk proper, and 
they do not moreover constitute tubercles. Among the granules, there appear the valvular 
pedicellariae, well developed, although rather short, especially on the plates of the disk, 
where they occur along with one or two big granules; these pedicellariae do not occur on 
all the plates, and they become extremely rare on the arms. 

Between the plates there appear numerous pores which are very closely approximated 
in the central region of the disk; on the arms they constitute sometimes a double row. 
and are less abundant, but a little larger than on the disk. The madreporic plat© Is 

frather large, ellipsoidal and attached to one of the inter-radial plates. It is elongated in 
the inter-radial direction and presents numerous well marked grooves. * 

The dorsal marginal plates are well developed aud are about eleven in number on 
each side. Their dorsal edge is united to the lateral edge by a rounded border. The first 
plat© is a little broader than long, rectangular, with the internal and external margins 
convex. The surface is convex on the first two or three plates and flattened on the subse¬ 
quent ones. The plates are almost uniform in size till about the ninth; the tenth is shorter, 

and the eleventh is very small and closely approximated to its counterpart, but yet sepa¬ 
rated from it by a small carinal plate. The surface of the dorsal marginal plates is 
oovered by granules, rounded and not contiguous, larger in the centrsJ region and towards 
the external border. These large granules, rather protruding and well marked and 
approaching ona another forms a border for the large valvular pedicellariae which each 
plate carries towards its external border. The granules become longer and more’ projecting 
on the plates towards the extremity of the arm. Frequently, one of these granules close 
to the internal border on the first plates is larger and developed into a little conical 
tubercle, quite distinct. Often this tubercle is accompanied by a second tubercle which 
is situated nearer to the ventral border of the plate. These terminal tubercles are at best 
as big as, and sometimes even a little larger than, those on the first marginal plates. 
They tend to give the terminal part of the arm a particularly spiny appearance. 

The dorsal marginal plates carry each a large, valvular pedicellaria which is placed 
in the external region of the plate. These pedicellariae are ordinarily vertically disposed, 
but sometimes they become somewhat oblique; they are at least three or four times 
longer than broad. They appear very regularly on all the plates up to the eighth or 
sometimes up to the ninth, but the others are devoid of them. 

The ventral, triangular areas are small. The plates which cover them are disposed 
in longitudinal and transverse rows and are less numerous than the dorsal plates. There 
is a primary row of these plates, parallel to the adambulacrals; the first ones of these 
plates are large and broader than long. Each of them carries in its middle a very large 
valvular pedicellaria, surrounded by a now of large, rounded granules, and of which 
the long axis is at first oblique in relation to the furrow. This row extends up to the 
sixth marginal ventral plate on the arms; the size of the plates diminishes rapidly and 
the pedicellariae then become perpendicular to the furrow, but they do not appear on th© 
last plates, for they disappear at the level of the fifth ventral marginal plate. Outside 
this row, there are two other rows which contain only a few plates each. 

The ventral marginal plates are of the ssme number as the dorsal marginal plates 
to which they correspond exactly. They are at first a little broader than Ion* tv n 
*iey become squarish and as long a» wide, except the last two ones which are very 
•hort. They are covered with gaanules which are finer and more close set than on the 
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lateio-ventral plate and they carry a large, valvular pedicellaria identical to that of the 
dorsal marginals and the direction of which is variable. These pediceilariae occur up 
to the tenth plate, and sometimes the single pedicellaria is replaced by two or three 
smaller pediceilariae disposal irregularly. The granules of the ventral marginal plates 

become more promiment towards the external border- 

The adambulacral plates are small and squarish; they are smaller than the latero- 
ventral plates of the first row, and three of the first correspond to two of these. The 
spines are disposed in three rows. The internal row contains five erect spines parallel 
to one another, the uniddle one being larger than the others; these spines are cylindrical 
fe little flattened, with the extremity rounded. The second row presents, in general, 
three spines, stronger than the preceding ones, particularly the middle one which is 
larger and a little longer than the others. .Outside this occurs a third row, comprising 
two spines, a little shorter again than the preceding ones, but as thick. Koehler reports 
that in the second specimen examined by him, the middle spine of the second row is 
very long and thicker than the adjoining ones and even appears to be the only one in 
this row, the two lateral spines merging more or less with those of the external row 

The teeth carry on their free border a row of about ten spines, sufficiently well 
dev^lopfcd, and which become a little thicker towards the proximal extremity. On the 
ventral Surface appear two rows of spines, very short and thick, and resembling very 
much large granules, numbering about half a dozen per row. 

Specimens in the collection : This species is represented by three specimens in the 
Reference Collection and one a exhibited in the Gallery. All are wet-preserved, in 
alcohol. 

1. Reference Collection. 

(i) On# SpAcirttec, moderately tonsil. Locality: Kilakarai, Rarasnathapcrain 
District. 

The arms are well marked and distinct from the disk. The disk is flattened. The 
upper surface is granular. The marginal plates are large and distinct. Five radiatiftg linear 
depressions converge towards the centre (but not reaching the centre), on the upper 
surface, from the inter-radial angles. The plates bordering on the marginal plates are 
larger and more conspicuous than the remaining ones. 

Colour: Dirty whitish brown. 

Measurements ; 

R = 23 mm. 
r = 10 mm. 

Overall diameter from tip of one arm to tip 0 f opposite arm : 45 mm. 

(ii) One specimen, Blightly larger. Locality: Kilakarai, Ramanafchapuram Di* 

trict. 


The disk is flattened and slightly concavely depressed at the top and the arms are 
slightly up-turned towards their tips. The dorsal surface of the disk is covered with 
uniformly large, rounded plates, closely crowded, among which a circle may be distingui¬ 
shed, formed of five larger mter-radial and five radial plates—a little smaller. Unlike as 
5n the preceding specimen, the dorsal plates are throughout well developed and large 
in this specimen and not adjacent to the marginal plates only. The marginal plates 
arc targe and squarish or rectangular. 

Colour: On the dorsal surface, the area within the marginal plates is darker brown 
The marginal plates are pale whitish brown or creamy white- The under surface is 
whitish and the ambulacra! grooves dark brownish. 
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Measurements: R = 25 mm. 

r ~ 13 mm. 

Overall diameter from tip of one arm to tip of opposite arm : 45 mm. 

(iii) One specimen, somewhat smaller than the two preceding ones. 

Locality: Kilakarai, Ramanathapuram District. 

In this specimen, the tips of three of the arms are badly mutilated and oiie of 
the remaining two arms is slightly broken. 

Colour : The dorsal surface is paler brown than in the preceding specimens and 
shows distinctly the inter-radial linear depressions as in '-he first specimen mentioned 
above. The under surface is dirty whitish grey. 

Measurements: R = 20 mm. 

r = 11 mm. 

The overall, tip-to-tip diameter could not be determined accurately in this specimen 
as the tips of the arms are not complete in this specimen. 

The specimen is very brittle and fragile. The ambulacral grooves are almost 
completuly occluded by calcareous sedimentation of the worn out granular patches. 

2. Gallery Collection. 

(iv) One specimen, mounted in alcohol and exhibited in the Gallery. 

Locality : Kilakarai, Ramanathapuram District. 

The specimen is rather small, bleached almost uniformly whitish. The dorsal and 
ventral marginal plates are rather broad and squarish. The aboral surface is covered 
with small rather closely crowded, scattered granules. The surface presents a some¬ 
what granular or pitted appearance. The ventral marginal plates each bears one (or 
sometimes two) valvular pedicellariae. The arms are slightly longer (in proportion t 0 
the disk) and more sharply marked off from the disk than in specimens of Anthenea 
pentagonula. The tips of the arms are bluntly rounded and slightly curved upwards. 

Measurements : R = 23 mm. 

r = 11 mm. 

Overall diameter from tip of one arm to tip of opposite arm : 46 mm. 


Anthenea pentagonula (Lamarck). 

Figure 68. 

Asterias pentagonula, Lamarck, Anim. rams Vert., II, p. 554. 

Qonicdiscus pentagonulus, Muller and Troschel, System dor Asto riden, 1842, p. 

57, pi. 4, fig. 2. 

Anlhsnca Chinensis , Gray, Annals and Magazine of Natura History, 1840, p. 279. 

Anthenea ChineosU9, Gray, Proe. Zool. Soc. London. 1847, p. 77. 

Anthenea Chinensis, Gray, -Synopsis of the Species of Starfish in the British 

Mus um (with figure-; of some. new species). 1866 , 
P- 8 - 

Anthenea pentagonula, Bell, ‘ On Echinodems from Tuticorin”, Proo, Zooh Soc. 

London, 1$88, . p. 384. • 



182 


The dorsal surface is obscurely netted, rather chaffy, with scattered, truncated 
tubercles in rather diverging linee. The marginal plates are not tuberculated. The arms 
ire broad, being half the length of the width of the body. A very large, »wo-lipped pore 
is present on each plate of the ventral surface. The ratio of the inter radius (r) to me 
raoius (R) is as 1: —1J. 

The number of marginal plates on each arm is about 12-13. The angles between 
the arms are Hat and rounded. The ambulacral spines are disposed in three rows. Ill 
the innermost row, there are five spines on each plate; these are as long as the ones 
in the second row; in the second row, there are three on each plate of which the one in 
the middle is the longest. On the outside of this row is another third incomplete row 

consisting of shorter spines. The granules of the plates on the oral side are in the form 
of small cylinders. Towards the margin, these granules become smaller and are 
crowded together. On the margin iself hey are again as small aB the ones on the oral 
side. The granles of the plates on the aboral side are very small and are not crowded 
together. Besides on the aboral side, there are small, short tubercles which are 
arranged in rows running towards the tip of the arms Here three central rows of 

• such tubercles may be generally distinguished. Of these the middle one is incomplete* 
and sometimes even absent. The poriferous zones, comprising the plates bearing the 
large, twe-lipped pores on the ventral surface are disposed very irregularly. Valvular 
pedicellariae are present on the oral side, on both the rows of the marginal plates and 
pn the aboral side. The ones on the oral side are very large and are found along thd 
entire length of the plates. On the lower marginal plates they are smaller, but bigger 
than the ones on the upper marginal plates and ou the aboral side. 

The colour is generally reddish bue on the dorsal surface and paler ventrally. 

The type locality of this species is China. 

Muller and Troachel in their original reference cited have recorded specimens of this 
species from the Museums of Berlin, Paris and Leyden, and Gray ( loc. cit.), from the) 
British Museum (Natural History), London. 

Although this species has been recorded originally only from China and Jaoan 
(Muller and Troschel. loc. cit., Gray loc. cit.), this species has a wider range of distri¬ 
bution and has been recorded even from Tuticorin (Bell, loc. cit.), and from Pamban 
in the Gulf of Manaar (in the Madras Museum Collection). 

Specimens in collection. —Two dry-preserved specimens are represented in the 
Museum collection; they are exhibited in the Gallery. 

Locality : Pamban, in the Gulf of Manaar. 

These two specimens are uniformly earthy brownish. The aboral surface is 
covered with scattered rounded tubercles of irregular size and the pedicellariae on th« 
ventral plates are distinctly seen. The amis are curved upwards near their tips and 

• are broadly rounded. 

The dorsal and ventral marginal plates are large, oblong and granules. Each ot 
the ventral marginal plates carries two or three valvular pedicellariae. 

Measurements : (of the larger specimen]: 

R — 85 mm. 

r — 54 mm. 

Overall diaroster from tip of one arm to tip of the opposite arm : I5g u 

Genus Stellaster Gray. 

The bod, is depressed covered with large, flat, regular, six-.ided plates; the margin 
bears two rows of Urge tesserae; the lower row with a series of compressed mobile 
spines. This gem,, belongs to a group of genera of the family Goniasteridae in which 
the pedicellariae are bivalved and the body is covered by a membrane obscuring fee 
ossicles exespt the marginal ons*. 8 



184 


This genus is represented in the Museum Collection by two species, Stellaster belcher* 
and Stella*ter ihcei. In the farmer, the tubercles are larger and fewer and the arm* are 
more slender having only a single series of plates between the marginal ones, 


Stellaster belcheri (Gray). 

Fiqube 69. 

Stella iter belcheri , Gray, Synop i;; of tho gpeeie. of Starfish in the British 

Museum, (with figuro;i of some of tho new .special), 
1866, p. 7, pi. 7, fig. 1. 

Stellaster belcheri , Gray, Proceedings of the Zoological Society of London, 

1847, p. 76. 

Stllaster belcheri, Sladen, “On the Av.eroidea and Echinoidea of the Korea, 

S-rai.s”, Juurn. Lino. Soc. Louduu, XIV, 1879, p. 430u 
(Korean Straits). 

Stellaster belcheri , Fisher, “Starfishof, of tho Philippino Soas”, Bull. United 

States Rational Museum, 100, Vol. 3, 19]9. p. 3^6. 

The dorsal surface is convex, with two or three large, conical tubercles on the line 

extending t., tho centre of the arms. The arms are slender, tapering, rather largen 
* than the diameter of the disk. 

This species is intermediate between Stellaster Chtldreni and S. incei, having' the 
white colour and the slender arms of the former and the convex back and tubercles of 
the latter: but the tubercles are larger and fewer, and the arms are more slender, 
having only a single series of plaies between the marginal ones. Gray (/.{p cil., I860;, 
reports that there were two specimens in spirit and one dried specimen in the collection 
of the British Museum (Natural History). The localities from which this species wad 
originally recorded were Amboina and New Guinea. 

Specimens in the collection. —Three wet-preserved specimens, one in the gallery 
collection and two m the Reference Collection, are represented in the Museum 
Collection. 

i. Gallery* Collection. 

(1) One wet-preserved specimen, preserved in alcohol, exhibited in the Gallery. 
Locality : Ganja-m Coast, Orissa State. 

The specimen is bleached. The dorsal marginal plates are large, more or less 
longi.-h and rectangular with rounded upper margins. The dorsal marginal plates are 
more or less completely white. The aboral surface is pale, dirty greyish white, and bearj 
small, irregularly scattered, round white tubercles on the disk. The middle row of plates 
along the back of each arm are enlarged and more or less hexagonal. On the under 
side, the ambulacral grooves are narrow and the ventral marginal plates large and 
whitish. The large, triangular inter-radial spaces between the ambulacral grooves and 
the inner edges of the ventral marginal plates has large, more Or less rounded or squarish 
or hexagonal plates. The ventral marginal plates bear a series of fine, white spines 
at .their edges, but many of these spines are lost in the present specimen. The starfish 
is flattened and depressed and only slightly convexly elevated over the region of the disk, 
the inter-radial spaces on the aboral surface being somewhat conspicuously depressed. 
The inter-radial margins are deeply concavely curved. 

Measurements : R = 54 mm. 

r = 24 mm. 

Overall tip to tip diameter : 95 mm. 
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II. Reference Collection. 

(2) Two wet-preserved specimens (probably from the Madras Coast), purchased 
from the Ennur Fisheries Biological Station in 1950. 

Of these two specimens, one is larger and one more dark-coloured, being of a 
somewhat variegated brownish grey colour above and the other smaller and almost uni¬ 
formly white. The arms are tapered and narrow towards the tip and the inter-radial 
epaces deeply concavely excavated. The marginal plates are large and conspicuous and 
the plates on the dorsal and ventral surfaces of the disk and arms are also large more or 

less hexagonal, and clearly visible. 

Measurements : (i) of the larger specimens : 

R = 38 mm. 
r = 15 mm. 

Overall tip to tip diameter : 66 mm. 

(ii) of the smaller specimen: 

R. = 26 mm. 
r = 11 mm. 

Overall tin to tip diameter: 45 mm. 


Stellaster incei Gray. 
Figure 70. 


Stellaster incei , Gray, Proc. Zool. Soc. London, 1847 p. 76. 

Stellaster gracilis, K. Mobius, Neue Seostomo d. Hamb. u KioJ. Mus. I860, p. 12 

Taf. i, figs. 3, 4. 

Stitlaster gracilis , Mobius, Neue Seesterne des Hambur-gerund Kieler Museums 

Abhandl. a. d. Gebiete Naturw. hrag. v. ds., naturrwifls. 
Verein, Hamburg, Vol. 4, figs. 3 and 4. 

Stellaster incei, Gray, Synopsis of the Spooies of Starfish in the British Museum 

(Natural History), 1866, p. 7, pi. 5, fig. 1. 

Stellaster squamulosus, Th. Studer, Abhandl. Akad. Wise Berlin, 1884, iv, 

p. 33, Taf. iv., fig. 6. 

Stellaster incei, Sladen, Report on the Asteroidea Collected by H.M.S. Challenger, 

Zoology, XXX, 1889, p. 322. 

Stellaster incei, Doderlein, L., Semon’s Zool. Forsch. in Auster. & C. Bd. V, 

f. 3, 1896, p. 337. 

Stellaster incei, Doderlein, L,, Ibid., 4, 1898. 


Stellaster incei, Bedford, “On Echinoderms from Malacca and Singapore", 

Proc.. Zool. Soc. London. 1900, p. 295. 


Stellaster incei. 


Stellaster incei , 


Stellaster incei , 
Stellaster incei , 


Koehler, R., Shallow Water Asteroid- dea collected by the Royal 
Indian Marine Survey Ship, “Investigator” Indian Museum, 
Calcutta, 1910, p. 80. 

Brown, Echinoidea and Asteroidea from the Mergui Archipelago 
and Maskos Islands, Lower Burma, Proc. Roy. Phys. Soc., 
Edinburgh, XVIII, 1910, p. 31. 

Simpson and Brown, Asteroidea of Portuguese East Africa, etc., 
Proc. Roy. Phys. Soc., Edinburgh, XVIII, 1910, p. 60. 

Fisher, “Starfishes of the Philippine Seas,*’ Bull. United States 
National Museum, 100, Vol. 3, 1919, p. 326. 
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Fisher ( loc. tit.), reports, commenting on the Philippine specimens of Stellaster 
incei that Bladen considers Stellaster incei and the preceding species, Stellaster belch - 
eri, to be growth stages of one and the same species. Fisher reports that the specimens, 
from Philippines collected by the Albatross are mostly small, and, as in the case of 
Doderlein’s specimens from Thursday Island (loc. qit., 1896), are referable to 
l, belcheri ". 

However, the specimens of these two species contained in the collection of the 
Madras Museum, collected from the East Coast of South India, are sufficiently distinct,, 
and hence, in the absence of more specimens representing intermediate stages, the two 
species are treated as distinct and described as such in the present account, but it is 
quite probable, as Fisher admits, that the two are one and the same species and that 
“ belcheri ” represents the earlier stages in the growth of the species “incei 

The granules are fine, bead-like and well spaced out and the membrane very thin. 
The furrow comb consists of seven or eight rather slender spines, the median more 
compressed than the laterals, and all webbed for half their length. The sub-ambulacral 
spines are two to four in number, flattened, round-tipped and unequal and arranged in 
ft longitudinal series. Immediately behind the adoral furrow spine is often a prominent 
pincer-shaped slightly tapering pedicellaria. In very small specimens the subambuJacral 
spines are represented by a row of granules. 

The abactinal plates in adult and sexually mature specimens are large, five to seven 
in each inter-radius being the largest, and on the margin bordering the papular areas, 
scallopped. The carinal plates have two short lobes on either side, and the adradial 
plates on the rays have two lobes also on either side, which as seen from below, overlie 
the edgs of the carinal and the other adjacent longitudinal, series. In the central 
area of the disk, the plates have five or six more prominent lobes. There are three or 
four papulae to each pore between the lobes of the plates. 

The gonads, in mature specimens, form a single large cluster, one on each side of 
the membranous interbrahcial septum, ten in all. 

The type locality of this species is cited as “North Australia” by Gray. 

The body is purplish, minutely granular; the back bears scattered, conical, con. 
vex tubercles, those down the centre of the arms being the largest. The lower marginal 
„J>lates ar3 flattish. This species was originally recorded from North Australia, but it 
Bfiem8 to be widely distributed in the Tndo-Pacific Region, being known from Singa¬ 
pore and from the Indian Coasts. 

This species is very much like Stellaster Childreni Gray (Annals and Magazine of 
Natural History, 1840, p. 276; Muller, Aster., 62 128, t. 4. fig. 3, Asterias equestrig 
Retzius Dies 12); but it i s purplish when dry; the back is tuberculated. The whole 
surface is minutely granular, while the Japanese species (Stellaster childreni) is always 
white, the back smooth, and the granules on the surface are so minute and thin that 
they are very easily eroded, and the lower marginal plates are more convex and the 
central ones much larger than the others. 

Koehler (loc. cit.), observes that the specimens examined by him in the Indian 
Museum Collection present many variations, evident at first on the length of the 
ambulacral spines, which in specimens of small or lesser 8ize, are perhaps more or 
less developed, and next on the pedicellariae. These are more or less numerous, 
the number differing in different individuals. Mostly one observes specimens in which 
She pedicellariae are all alveolar, with the valves straight and some slightly projecting, 
and others in which the pedicellariae are clearly valvular, with the valves longer than 
broad. Finally, certain specimens examined by Koehler contained both the alveolar 
and valvular pedicellariae with the transitional stages between the two forms. These 
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variations indicate that the species cannot be separated exclusively on the basis of the 
forms of the pedicellariae even as in the case of Goniodiscns jorticulatus in which one 
observes sometimes alveolar podicallariae and sometimes valvular pedicellariae. 

There are also considerable differences in the number, the position and the 
dimensions of the tubercles on the dorsal surface. 

Bedford ( loc . cit.) f records that this is perhaps the commonest species of Starfish 
Hound on the Coast3 of Singapore. It lives at a depth of three to ten fathoms on mud 
or shelly gravel around Singapore. Bedford has recorded a specimen of this species 
infested by two specimens of the parasitic Mollusc Thyca ; they were found fixed close 

together on the abactinal side. 

In this species, the black pigment is developed on a variable number of the ven- 
tro-latcral plates; this is said to completely disappear in specimens preserved in alcohol, 
but is retained in specimens preserved in formalin. In only a few specimens, the 
finder side of the starfish is pigmented. In the majority of cases the under side is pale 
or white. As in the case of the black pigment often found linning the body cavity of 
the Holothurians, the use of the black pigment in this species of starfish on the 
ventro-lateral plates is not properly understood. 

The distribution of this species mostly ranges from Singapore to Australia and 
thence extends northwards to the Korean Straits. But it has been recorded also from the 
Gan jam and Orissa Coasts and the Coast of Vizagapatnam on the East Coast of India 
(Koehler, loc. cit.). .... 

Fisher {loc. cit.) f cites the range of distribution of this species as follows:— 

East to the Mozambique Coast (Simpson and Brown), India and Ceylon, Mergui 
Archipelago. Sumatra and Singapore, Philippines to Korea (? Sladen), south to New 
Guinea, Arafura Sea, Torres Strait, North, North-East and South Australia. The 
bathy-metric range extends from 3 to 74 fathoms, usually under 50 fathoms. 

Specimens in the collection. —Two wet-preserved specimens in the Reference 
Collection (preserved in spirit). Locality ; Santapalli, “Madras Presidency” (Tamil 
Nadu). 

The specimens are fairly large, pale creamy brown in colour above, and creamy 
white below. 

One of t>he specimens has one of its arms broken towards its tip. 

The specimens are convexly arched above. The plates on the dorsal surface are 
irregularly polygonal and varied in size and fit in closely as in a mosaic. There are a 
few whitish, small prominent, conical or rounded, raised tubercles.. The marginal 
plates are large, whitish and longer than broad, those on the inter-radius being the 
largest. On the ventral side, the ambulacral grooves are narrow, and bounded by an 
internal row of small spines Bordered externally by a row of larger, whitish, flattened 
spines. The marginal plates on the ventral surface are as large as those on the dorsal 
surface and are white and rectangular, being higher than broad. The ventral plated 
Botwoen the marginals and the ambulacral grooves are irregular in shape and size, more 
or less rounded and closely juxtaposed. 

Specimen (i) ; Entire, with the tips of the arms almost intact. 

Measurements: R — 56 mm. 

r •= 24 mm. 

Overall diameter (from tip of one arm to tip of opposite arm): 106 mm. 

Even in this specimen, the very extreme tips two of the arms are broken. 
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The raised tubercles on the dorsal surface are few and scattered. 

Specimen (ii) One entire arm is broken and the tips of two of the other arms are 
also broken. 

Measurement: B = 61 mm . 

r = 25 mm. 

This specimen is slightly larger than the preceding one. The groups of small 
pores present in depressed areas on the margins of the plates on the dorsal surface arei 
clearer and more well defined in this than in the preceding specimen. 

The raised tubercles on the dorsal surface are more numerous and scattered. 

The specimens, during glife, are purplish. The surface is minutely granular. The 
ventral marginal plates are somewhat flattened. 


Genus Goniodiscus Muller and Troschel. 

The body is in the form of a pentagonal disk which is flattened on both sides. There 
are two rows of large marginal plates, the upper surfaces of which are completely) 
granulated. The abactinal area is covered with stellate plates, leaving wide interspaces for 
the passage of papulae. The upper and lower series of marginal plates meet each other 
hlong the thick margin, and due to the presence of this double series of marginal plates, 
the pentagonal disk comes to possess a definite, vertical lateral surface. The oral and 
fcboral areas are inlaid with granules. The anus is subcentral. 

A single species, Goniodiscus qronuliferns (Gray) is represented in the Museum 
Collection. 


Goniodiscus granulifems (Gray). 

Figure 71. 

Anthenea granulifera y Gray, Proc. Zool. Soc. London, 1847, p. 77. 

Anthenea granulifcra , Gray, Annals and Magazine of Natural History, 1847, p. 198. 

Anthenea granuHfera y Gray, Synopsis of the species of Starfish in the British 

Museum (Natural History), (with figures of some 

new speoies), 1886, p. 9; pi; v, fig. 2. 

Goniodiscus granulifems, Sladen, Asteroidea, “ Challenger ” Reports, Zoology, 

XXX, 1889, p. 754. 

The body is in the form of a thick, pentagonal disk, with the arms fairly well 
developed, broad and blunt and with the inter-brachial areas broadly ooncavely curved 
and not angular. Both surfaces are covered with small, roundish granules, and the back 
is provided with rather convex ossicula. One or more small two-lipped pores are present 
on some of the ossicula of the oral surface; the back is sub-tubercular and the ossicula 
are all covered with large, roundish granules. 

The arms are as long as the diameter of the body; the back of the arms is furnished 
with one or two scattered tubercles. 

In some specimens, the back is furnished with a blunt tubercle on the centre of each 
of the ossicula of the middle of the back. This condition appears as a well marked 
variation in this species. 

This species is easily distinguished from the closely related species, Anthenea 
tuBercujUiia, fiy the smaller granules on the surface, the length of the arms, and tho 
small size of the two-lipped pores; those of the dorsal surface are very minute. 
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This species occurs in the Indo-Pacific Region over a wide area. Sladen Hoc. cit.), has 
spcifically recorded it from the Chinese Seas in his “Challenger” Reports. 

Specimens }in the collection .—One dry-preserved specimen is exhibited in the 
Gallery. Locality; Pamban, Gulf of Manaar. 

Although this specimen has been collected from Pamban, this species has not been 
previously recorded from this area and has not been mentioned in the Bulletin of this 
Museum on the Littoral Fauna of Krusadai Island, in the Gulf of Manaar, Vol. I, No- 
1, 1927. This species is therefore being recorded here for the first time as occurring in 
the Pamban area in the Gulf of Manaar. 

The specimen is moderate-sized, dark rufous-brown. The dorsal marginal plates are 
large, oblong, being much higher than wide. Both upper and lower surface are covered 
with small roundish granules. The dorsal surface bears rather convexly raise 03sicuia. 
The median rows of plates along the back of each arm (running from the centre of the 
•disk) are slightly enlarged and more or less hexoagonal. The central portion of the disk 
bears a few small, rounded, scattered tubercles, the arms are short, thick and broad at 
the base, merging broadly with the disk. The arms are as long as the diameter of tho 
disk. The lips of tho arms are broadly rounded, blunt and obtuse. 

Measurements: Jt = 52 mm. 

r = 31 mm. 

Overall tip to tip diameter : 101 mm. 


Family OREASTERIDAE 
(«= PENTACEROTIBAE. ) 

The family Oreasteridae was formerly known by the more familiar name, Pentacero- 
tidae. It is characterized by the reticulate skeleton enclosing papular areas in its meshes. 
The body is supported by roundish or elongated plates covered with a smooth or granular 
skin, pierced with minute pores between the tubercles. 

This family iucludes moderate-sized te large-sized species of Sea stars. The body is 
of a broad shape with short, broadly based armB which may sometimes be reduced to 
such an extent as to be represented by merely angles at the periphery of the pentagonal 
disk of the body. Tubercles are typically borne on the nodes of the reticular network, 
specially along "the carmals, and may attain a considerable size. Large marginal plates 
are present, but are often concealed from view from above. 

Most of the species belonging to this family are confiued to the Indo-Pacific Region 
and almost all are littoral forms eccuxing in the warmert ropical waters. 

The family Oreasteridae, as originally conceived by Doderlein included a number 
of genera belonging to the family Goniasteridae, and the family Oreasteridae, as at present 
constituted and accepted, therefore, more strictly corresponds to the subfamily Oreasterinae 
of Doderlein which includes the typical genera now regarded as property belonging to 
the Oreasteridae. 

According to the earlier system of classification, which is by far the more familiar and 
had been followed till recently by most authors, only two genera of this family, namely, 
Or east er and Asterodiseus were represented in the Madras Museum Collection, the for¬ 
mer by three species and the latter by one species. All the specimens of these species 
in the Museum Collection have been collected from Pamban, Tuticorin and other locali¬ 
ties in the South on the East Coast. 



190 


In Asterodtsus the body is somewhat depressed, the arms short and rounded, and 
the body is covered with numerous close-3et, flat-topped, unequal small tubercles, and 
the whole body iiself actually appears to be covered by a rough, warty skin. The mar¬ 
ginal plates are concealed except for two conspicuous ones of the aboral surface of the 
tips of the arms. 

In Oreaster on the other hand, the body is convex above, the arms proportionately 
longer and the abora) surface bears numerous immovable, more widely spaced tubercles, 
including a carinal row. The marginal plates are evident, though not conspicuous. 

Actually, however, JDoderlein whi made a detailed study of this group (in this Mono¬ 
graph on the Oreasteridae and in his treatise on the Oreasterinae of the Siboga Expedi¬ 
tion), has established a new genus, Protoreaster. (based on certain minor morphological 
details), for the reception of the species 0 . linckii and 0 . nodosus and hence the species 
linckii should strictly speaking, be referred to as Protoreaster linckii. 

Similarly, the familar species formerly more commonly known as Pentaceros 
hedemanni and which was later more appropriately referred to the genus Oreaster and 
designated as Oreaster hedemanni, is now found to be referred to by Doderlein to the 
genus Pentaceraster and described under the name of Pentaceraster multispinus which 
has since been established as a synonym for Oreaster hedemanni. Hence the species 
referred to in the earlier Bulletin of this Museum ("Littoral Fauna of Krusadai Island 
in the Gulf of Manaar ”, Bulletin, Madras Government Museum, Natural History, I, 
No. 1, 1927), as Pentaceros hedemanni is described under the currently accepted name 
of Pentaceraster multispinus in the present account. 

In the Madras Museum Collection, the three species formerly clubbed together under 
the single genus Oreaster, and referred to as 0. hedemanni (Pentaceros hedemanni), 
O. thurstoni and 0. Uckii have therefore now been split up according to theri correct 
systematic position and assigned to different genera and designated as Pentaceraster 
multispinus, Oreaster tlirmtoni and Protoreaster linckii respectively and have been des¬ 
cribed accordingly under these respective genera in. the present account. 

Specimens of the first two species represented in the Museum Collection have been 
collected from Pamban in the Gulf of Manaar and those of the third species from 
Tuticorin. 


These three species, although assigned to different genera, are still somewhat closely 
related, and may be distinguished from one another as follows:— 


1. Spines very big and robust, mostly very long, 

thin and pointed; a difltinot apex central 
areas are formed within the five apical plates. 
Colour reddish. Sometimes the spines are 
thick, and bluntly pointed: 

—'Spines shorter or poorly developed and often 
reduoed into tubercles; apical area not distinct 
as above; colour more variable, sometimes 
purplish bluish reddish grey, etc., with more 
variegated patterns : 

2. Dorsal surface of the disk strongly raised and 

projecting; tubercles relatively large end well 
developed. Adambulacral spinulation not tri. 
placanthid : 

—Dorasal surface of disk only moderately elevated; 
spines exceut the five apicals, as a rule poorly 
developed. Adambulacral spinulation is tripla- 
oanthid (i. e., in three rows): 


Protoreaster linckii 
(=Oreaster linckii). 


Pentacteraster 
multispinus 

(=Oreaster 
hedemanni). 

Oreaster thurstoni' 
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Gtiuis Pentaceraster Doderlein. 

The body is more or less raised towards the centre of the disk. The arms are of 
moderate length (R — 2 to 3 r). Two rows of dcrso-lateral plates extend into the free 
arms. Nearly all the dorsal and marginal plates may be enlarged. They may be spiny, 
knobby, or in the form of conical, tubercle-like structures. The apical spines are the 
longest and, as a rule, with naked tips. The dorsal plates are joined together by numeroii* 
reticularia (most often about 4 to 6 around each plate). The entire dorsal side and the 
marginal plates are covered by a nearly uniform, fine layer or granules. Rarely, the 1 
granules at the tips of the bigger spines are modified into polygonal, plate-like structures, 
trhe original, rounded cranules which cover the ventro-lateral plates become, especially 
in the case of bigger specimens, exceptionally long and form a rough, sometimes spiny 
surface. The pedicellariae on many of the adambulacral plates, on most of the ventro¬ 
lateral plates of the 1st row and also on other skeletas plates and supra-ventralas, have 
alveoli. Two to three rows of spines are present along the ambulacral grooves, the inner¬ 
most row having 6-11 thin spines and the 2nd row 2-6 very thick (big) ones. Often a third 
row also makes its appearance sooner or later. In normal-sized specimens of all species of 
this genus, there are apical spines and a few canna! spines, and lower marginal spines 
are always present at the tips of the arms. Most often, central and dorso-lateral spines, 
are present at leost on the disk. Th*ere are also found generally the upper marginal 
Spines in the middle of the arm and the lower marginal spines in the inter-radii. The/ 
last upper marginal plates near the tips of the arms are practically without spines. 

The genus Protoreaster is sharply demarcated from the genus Pentaceraster by the 
fact that the outer marginal plates and also most of the bigger spines are covered with 
an uniform, fine, granular layer, and also further by the fact that this layer on the venh-o- 
lateral plates is very uneven and rough, and has the tendency to become spiny and that in 
bigger specimens 3 third row of groove spines appears, and above all by the presence of 
countless inner reticulana. 

The genus is by far the richest in so far as the number of species is concerned, under 
the family Oreasteridae, and is distributed throughout the whole of the tropical Indo- 
Pacific Region, from Mozambique up to Panama and from Liukin Islands up to Queens¬ 
land. 

A single species of this genus, namely, Pentaceraster multisyinus (formerly more 
familiarly known as Pentaceras hedemanni, and more recently as Oreaster hedemanni), 
is represented in the Museum collection. 

Pentaceraster multispinus (von Martens). 

Figure 72. 

Pentaceros nodosus , Gray, Annals and Magazine of Natural History. 1840, r- 277, 

Billiton. 

Oreaster muncatus var. multispina, von Martens, 1866, Arch. f. Naturg. Bd., 32, 

p. 79 and 81, Flores. 

Oreaster hedemanni, Lutkon, 1871, Vidonskab. Meddel., p. 266, 263, Billiton. 

Oreaster hedemanni, Bell, F.J., “On the species of Oreaster” Proc. Zool. Soc* 

London, 1884, p. 71. 

Oreaster grayi , Bell, 1884, ibid., p. 83 

Pentaceras Hfidemanni, Koehler, “Shallow Water Asteroidea Collected by the 

Royal Indian Marine Survey Ship Tnveafciga*or’ ”, 
Indian Museum, Calcutta, 1910,pp.96-98; pi. x, fig. 6; 
pi. xi, fie. 7, Billiton. 

Pentaceraster multispinus, Doderlein, 1916, Zool. Jahrb. Syst. Ed. 40, p. 430. 
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Pentaceros hedemanni , Gravely, “Littoral Fauna of . Krusadai Island, (in the 

Gulf of Manaar)”, I, No. 1, 1927, p. 109. 

Pentaceraster multispinvs, Doderlein, Siboga Expedftie, Oreasterinae, XLVI, 1930, 

p. 330; p.l. xxiv, fig. 12; pi. xxvi, fig. 1-3. 

This species had long been known by its more familiar and commonly accepted name 
Pentaceros hedemanm ard is one of the commonest species of the larger type of Starfish 
met with in Mandapaxn, Pamban, Rameswaram and ether localities around the Gulf of 
Manaar, but Doderlein (loc. cit.), has established that this is only a synonym for Pent a- 
ceraster malUspinus which name has priority over the former. 

Pentaceras hedemanm was originally described by Lutken after a specimen collected 
from Billiton. Koehler (loc. cit), reports that he had been able to study the type specimen 
pf this species whioh is found in the Copenhagen Museum. The specimen is reportd to 
be in a very good state of preservation and is preserved in alcohol. It is not of a very large 
size, its measurements being cited as : R 60 mm.; r = 24 mm., and Lutken thought 
that it was a young specimen. 

The dorsal surface is very strongly raised and projecting, while the ventral surface is 
excavated, and the animal, when placed on a horizontal support rests only on the extremi¬ 
ties of the arms. The disk is relatively large. The arms are merged with the disk at their 
base which is very large, but they are nevertheless very distinct. They narrow down 
rapidly up to the extremity and their form is triangular. The dorsal carina is well marked 

The five apical tubercles are sufficiently well developed, and they terminate in blunt 
points. They form a pentagon of rather small diameter and which bears in its middle a 
tubercle; slightly developed. From each apical tubeicle, pioceeds a carina! series of smaller 
tubercles which do not appear on all the plates and which are wanting on the last four or 
five plates. These tubercles are about seven or eight in number on each prm and their 
sizes diminish regularly as one moves further away from the disk. On each side of the 
carinal row, appears a primary row of plates very close to the carinals; next, outside this, 
there is a second row whioh does not pass beyond the middle of the arm and disappears 
towards the fifth dorsal marginal plate. Each plate is joined to its neighbours by about 
half dozen small tubecules which together form very regular patterns at least at the 
base of the arms. The five apical plates are similaily bounded to their adjacent plates by 
eight projecting and elongated trabecules, each group forming a very regular and elegant 
pattern. Likewise, the air pores sunk in between these ossicles are very clearly defined as 
noted by Lutken. Certain plates of the latero-dorsal row are raised into tubercles, but 
thse are not verv numerous; there are two to four such tubercles on the first row and one 
or two only on the second The madreporic plate close to the apical pentagon, is rather 
small and almost circular. 

The poriferous areas are small, but numerous and .very distinct; there are four rows 
of such areas at the base of the arms. The first row, between the carinal plates and the 
first latero-dorsal series, includes a double series of alternate areas, small, rounded or 
irregularly polygonal, well defined, and extending up k. the extremity of the arms. The 
third series is only distinct at the base of the arms and it is merged with the external 
areas, which are large and sunk between the dorsal marginal plates. In addition, again 
,in the middle of the inter-radial rows, there are some poriferous areas which do not 
belong to any distinct series. Within the apical pentagon, there occurs, equally, about 
twenty areas, rather unequally separated by irregular projecting ossicles. 

The dorsal marginal plates, numbering about fifteen, constitute a very distinct border. 
They are rather projecting, a little almost as long as broad and narrowed in their internal 
half* for allowing place to the poriferous areas of the external row. The first plate of each 
series is generally smooth and plain, and more frequently, the second is equally so. The 
succeeding onos are raised sometimes into a rather projecting tubercle, terminated by a 
rounded spine, and on each side there are four t 0 six plates thus armed; towards the 
extremity of the arras, the plates always remain simply convex. 



The l&tero-ventral plates, large and rather less numerous, have quite distinct con¬ 
tours, and they are regularly disposed in series parallel to the adambulacrala; they form 
evenly transverse rows extending from the adambulacrala to the ventral marginals. The 
plates of the first series are almost squarish and extend almost up to the extremity of the 
arms. Those of the second row start from a large, unpaired plate which occupies th« 
middle of the inter-radial areas and they do not pass beyond the fourth ventral marginal# 
plate A third series extends up to the third ventral marginal plate; finally, a few other 
series, very short, complete the ventral areas. AH these plates are covered with largo, 
flattened granules, becoming smaller towards the border. The valvular pedicejlaria* 
appeal only on the plates contiguous with the adambulacarls; the larger plates have two 
tne others only one. These pedicellariae are of average dimensions and are placed either 
perpendicularly or obliquely in relation to the furrow (ambulacral groove). 

The ventral marginal plates are quite distinct, and form a rather wide border; they 
correspond exactly to the dorsal marginal plates. They are a little wider than long and 
covered with granules, very closely crowded together and very regular, flattened, and 
identical with those of the ventral plates and becoming smaller towards the border. The 
pedicellariae are wanting. The two or three first plates carry towards the middle of their 
external border a small, conical and obtuse spine, the succeeding plates are smooth and 
spineless; then the spines appear again towards the extremity of the arms, sometimes on 
one and more frequently on two plates. The terminal spines are a little more developed 
than those of the first plates. 

The interna! adambidacral spines are about sever* in number and disposed in a 
triangle. The spines of the external row are two in number; they are rather long, flattened 
and obtuse at the extremity. Sometimes the number 13 raised to three, and the oral spine 
is always smaller. Between the two rows and on the oral side of the plate appears a large 
pedicellaria with claw. Outside of the second row there are three or even four flattened 
granules, more or iess distinct, and which gradually lead on to the granules of the ventral 
plates. 

This species is widely distributed in the Indo-Pacific Region and has been recorded 
from several stations covered by the Siboga Expedition as mentioned in DocPrlcin’s Re¬ 
port (loc. cit.). 

This species is very common at Mandapam, and in moderately shallow water at low 
tide on the western side of Kutikal Point, lying on the bottom. Dr. Gravely ( loc . cit.), 
reports that only specimens from the former locality were preserved in the Madras Museum 
collection, but that those from the latter locality were almost certainly identical with 
them. However, subsequently, a. number of specimens of this species have been collected 
from the lagoons around Krusadai Island and from the shallow mud flatb at Kutikal point 
and added t 0 the Museum collection. 

This species is much the largest starfish represented in the Museum Collection, with 
a big and rather sparselv tuberculated disk and relatively short, thick arms. There are five 
rather Targe tubercles arranged pentagonally on the abcral surface of the disk, from each 
erf which a row of tubercles extends to the tip of the corresponding arm. 

Specimens :«i the collection : Two specimens (wet preserved) from Mandapam in the 
Reference Collection and two specimens (one dry-preserved and one wet-preserved), 
presumably from Pambun, exhibited in the Gallery collection are represented. 


I. Reference Collection — 

Two specimens, *ct-preserved. Locality: Mandapam, Ramanathapuram District. 

One is larger, more or less pinkish orange, with the lower surface very pale, almost 
whitish, while the other, which is slightly smaller, is dull dirty greyish brown, with the 
lower surface pale brownish grey and the tips of the short, thick-set arms more sharply 
curved upwards. 

257-1—25 
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The tubercles and the raised net-work-like pattern of ridges separating the pori- 
iefo 08 areas are district, more ao in the larger specimen. 

The ventral marginal plates and the plates on the large triangular areas on the 
era! surface are profusely covered by small granules. The ambulacral grooves are 
ainrow and the podia with their large, rounded, terminal auckers are distinct and. 
protruding. The dorsal marginal plates are each raised in a rather projecting tnbsrck 
formulated by a spine. The oral side is deeply concavely depressed. 

Measurements: • L ‘ 4 

(i) of the larger specimen : 

R = 85 mm. 

r = 4£ min. 

Overall diameter from tip of one arm to tip of the opposite arm : 158 mm. 

(ii) of the smaller specimen : 

R = 73 mm. 

r = 87 mra. 

Overall diameter from tip of one are to tip of the opposite arm : 122 mm. 

The valvular pedicellariae are present only on the ventral plates which aro 
•djacent to the adambulacrals. Some plates carry two, and others only one* and art 
oriented either perpendicularly or obliquely in relation to the ambulacral farrow.. .. 

‘ “ * * •*f 

EL Gallery Collection— •-« 

(i) One large specimen, dry-preserved. The tubercles are very large, black aqijl’ 

prominent. The dorsal surface is dark reddish purple, with scattered spots and tuber-? 
ides. The reticulated, raised net work of ridges on the back of the disk and rays are 
prominent. The row of short, thick, spine-like tubercles along the ventral marginal 
plates of the arms are very distinct. < ilsg . z . : Gi - 

This is an exceptionally large specimen of this species, but the exact locality i a 
no* recorded. Presumably, it has been collected from Mandapam or Pamban. 

Measurements: R — 194 mm. 

r = 72 mm. 

Overall diameter from tip of one arm to the tip of the opposite arm : Over 
one foot. ' 0-1 

(ii) Medium-sized specimen, wet-preserved. 

The specimen is uniformly dark brown above, paler brown below. The ! ¥8fr T : , ’o f 

tubercles along the back of each arm is very prominent, consisting of blu^fc; cohitSd or 

rounded tubercles. The tips of the arms are slightly turned upwards.' The "Ya»e#; 
ridge-like areas on the dorsal surface are very prominent and form a close Det-work 
enclosing depressed, pit-like, flattened areas in the meshes of the network. The ven¬ 
tral marginal plates bear a row of conical, fairly sharp spines. The dorsal marginal 
plates are oblong, almost oval or triangular in shape, being narrowed above, and with 
their apices pointing away from tl; e ventral surface. 

The exact locality of the specimen is not recorded, but it is probably from Pamban. 

Measurements: R — 122 mm. 

r = 46 mm. 

Overall diameter from tip of one arm to the tip of the opposite arm : 225 mm. 
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Genus 0reaster Muller & Troschel. 

The body is either rather fiat 01 in the form of a heavily elevated pyramid Th# 
arms are short (R = 1.7--2.3 r). The apical plates as well as most of the carinal 
plates are padded or tubercular, and are of the same size, with one or many short, 
naked spines; likewise most of the upper and lower marginal plates, central plates and 
dorsal plates of the disk and the aims. In the centre of the disk is a single big spine, 
from which the rows of radical plates radiate. The bigger dorsal plates are connected 
by reticularia. Large, poriferous areas are present in all the corners of the plates on the 
dorsal side up to the upper marginal plates, spread over the surface of the dorsal platei 
and fuse frequently. Between the ventro-lateral plates are only a very few odd addi¬ 
tional plates, which hardly disturb the regular arrangement of the ventral plates. Th* 
whole dorsal side and the marginal plates are covered with a layer of fine granule*, 
which, on the ventral side becomes considerably coarser and bigger. All the ventral 
plates are with one or more robust spines or a wart (tubercle) in the centre. 

Alveoli for the pedicellariae are. as a rule, missing in all the skeletal plates (except 
in 0. clavatus, in which they are present on some adambulacral plates). The pedicell¬ 
ariae of the poriferous areas and the ventro-lateral areas possess each one of them a 
cup-shaped small basal piece, which does not have any tubercle. Two rows of 
ambulacral spines are present, the inner with three to six thin spines and the oaten 
with one big thick spine. 

The species of this genus occur mostly in the Indo-Pacific Region but two species 
occur in the Atlantic, namely, Oreaster reticulatus on the American Coasts and 0. 
clavatuso on the African Coasts. 

In the Madras Museum collection, this genus is represented by a single species, 
Oreaster thurstoni (the other two species in the Madras Museum collection formerly 
referred to this genus as Oreaster hedemanni and Oreaster lincki having been subse¬ 
quently transferred to the genera Pentaceraster and Protoreaster respectively and desig¬ 
nated as Pentaceraster nulttr%inus and Protoreaster lincki respectively, ns mentioned 
earlier). 

The species Oreaster thurstoni is represneted in the Museum collection by a speci¬ 
men collected from Pamban, in the Gulf of Manaar. 

Oreaster thurstoni Bell. 

Pigurb 73. 

Oreaster thurstoni, Boll, F.J,, “Report on a Collodion of Echinoderms made 

at Tuticorin”, Madras, by Mr. Edgar Thurston, 
C.M.Z.S., Superintendent, Government Central Museum, 
Madras 4 ’, Proc. Zool. Soc. London, 1888, pp. 383-389. 

Oreaster thurstoni, Doderlein, Siboga-Expeditie, Oreast-erinae, XLVI, 1936, 

p. 310. 

This is a typical triplacanthid form, with the spines, except the five apicals, at « 
role, poorly developed. The proportions of the larger radius to the inter -radius is a* 
follows : R = 2.7 r. 

The disk is moderately elevated; the lophial spines are only just indicated; a 
spinnous tubercle is present both on the supero-and mforo-marginal plates; very rarely, 
more than one tubercle is present on each such plate. There are no spines on the 
ventral plates. 

The arms are rather short, wide at their base; the marginals are about twenty In 
number, both above and below Angles are formed between the superb-marginals into 
which the pores extend. The spinuous tubercles are very slightly developed and show 
no indication of becoming spines. 
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The adambulacral spinulation is triplacanthid (t.e., the spines are disposed in three 
tows ). The spines in the innermost row are eight in number, diverging very gracefully, 
not wry slender. In the noddle and outer rows there are two or three spines in each 
clustes, and these are, as usual, much stouter; but the middle row is much more promi¬ 
nent than the outer. The granulation of the lower surface tends to take on a regular 
pattern, owing to the aggregation of granules into tufts, in the centre of which is a spini- 
form tubercle. There are numerous, sesesile, bivalved pedicellariae. The pore areas of 
'the doroal surface are very distinctly marked oa and near the disk, but are rather 
irregular near the sides of the arms. There is no central apical spine. The five spines 
which end the lophial line are large and prominent and have a marked tendency to double. 
The other spines of the lophial line are very inconspicuous. Along either side of that 
line there runs a row of small tubercles; outside these, there is another row which does 
not extend beyond the disk; the tubercles of these rows are quite small and inconspicuous. 
The madreporic tubercle is large, situated just outside the apical region, and irregularly 
quadrate. The colour is ireamy yellow. In the largest specimen from Tuticorin, reported 
by Bell ( loc . cit.), the measurements are cited as follows : 

B = 130 mm. 
r = 47 mm. 

Of the five specimens collected from Tuticorin, which Prof. Bell had referred to 
this species, three are reported to possess the typical characters just enumerated. (The 
other two specimens are said to differ to a somewhat remarkable extent from what 
appears to be the more typical form of the species. In one of these specimens the 
apical spines are reported to be much less prominent than in the typical forms, while 
the tubercles on either tide are said to be much more distinctly spinoje, ar.d rnanv of 
the inferomarginal plates are reported to bear several spinuous tuDe.jies in a tuft. Ih 
the other specimen, the apical spines are described as being large, while the tubercles 
on either side are said to become quite prominent, the whole appearance of the specimen 
being thereby quite altered and looking quite different from the typical form. 

These differences are only individual variations in one and the same specie3, and 
;do net justify their separation into distinct species. 

Specimens in the collection .—One dry-preserved specimen, exhibited in the Gallery. 

Locality : pamban in the Gulf of Mannar. 


The specimen i6 a very large one, with numerous large, raised, blunt, conical 
tubercles, scattered more or leys uniformly throughout the dorsal surface. However, 
five specially large tubercles at the .centre of the disk from a pentagon and from each 
of these a row of specially large tubercles radiate along the middle of each arm. The 
dip*: is large and the arms are relatively shorter, broader and ' more massive and 
broad-based than in the preceding species (Pentaceraster mulUspinus). The tubercles 
are connected by a network of prominent, raised ridges, the meshes of which form 
spaces which are regularly triangular on the disk and proximal portions of the arms, 
but irregular over the middle and distal portions of the arms. These intervening. 
Surfaces present a coarsely pitted or granular appearance. The tubercles on the dorsal 
marginal plates are small, short and bluntly conical. The ventral marginal plates are 
almost smooth and do not bear spinee. At most they bear small, blunt tubercles. The 
specimen is uniformly dark brown above, and paler brown below. The tips of the arms 
are broad and blunt and slightly turned upwards. The ambulacral grooves are narrow 
and the ventral surface is concave. 

Measurements: R — 144 mm. 

r = 76 mm. 

Overall diameter from tip of one arm to the tip of the opposite arm : 267 mm. 
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Genus Protoreaster Doderlein. 

Tlie body is more or less raised towards the centre of the disk. The arms are of) 
(moderate length (Li = 2-3 r). A number of carinal plates are enlarged, padded and 
knobby or conical, with or without a naked tip. When they are conical and enlarged they 
are regarded as spines. Apical spines are always present. They are bigger than thq 
others. All the ventral marginal plates and the dorsal ones in the arm angles (inter- 
radii) are always without spines. The dorsal plates are either without reticulria or only 
with solitary reticuJaria. Large pore fields are present in all the angles of the plates on 
the dorsal side up to the upper marginal plates, and continued over the margin of th*| 
plates. In between the ventro-l&teral plates there are more or lees numerous small and 
big supra-ventrals which, in bigger specimens disrupt the orderly arrangement of th€|, 
main plates. The entire surface is covered with granules, which, on the bigger plate*, 
-especially on the carinal and marginal plates and the ventro-lateral plates form small, 
polygonal plates bearing a smooth surface, and which, on the ventral surface is never 
knobby or spiny. The pedicellariae on most of the adambulacral plates and on the ventro¬ 
lateral plates of the first row and on other skeletal plates have alveoli. There are always 
only two rows of ambulacra! spines, the inner row being made up of six to ten thin ones, 
and the outer row being made up of two to three thicker spines. 

This genus is widely distributed in the tropical Indo-Pacific Regions, but absent 
in the areas around Sandwich Islands and on the Coasts of America. 

The genus Protoreoster is sharply demarcated from Pentaceraster by the complete 
absence of the innei reticularia and the structure of the outer granular layer, which in 
places, is made up of bigger and smaller fiat plates, instead of being composed of fine, 
rounded granules, and in never being uneven or rough or spiny on the ventrolateral 

area 

A single species, Protoreaster lincki , which is a characteristic bright reddish form 
with numerous stout, longish spines on the dorsal side, is represented in the Museum 
collection by two specimens collected from the Tuticorin Coast. 


Protoreaster lincki (de Biainville). 

Figures 74. 75 and 76. 

Pentaceros gibbus, var. muricatus, Lin ok, 1733, De Stollis, marinis liber singulariB* 

p. 23, pi. VII, fig. 8. 

Asterias Lincki, de Biainville, Manuel d* Actinologie, 1834, p. 219. 

Pentaceros muricatus. Gray. Annals and Magazine of Natural History, VI 1840. 

p. 277. 

Oreaster muricatus, Dujardin et Hupe Echinod, 1862, p. 383. 

Oreaster Linckii , Lutken Videnskab, Meddel., 1846, p- 156, Madagaskar, 

Zanzibar. 

Oreaster reinhardtii, Lutken, Videnskab, Meddel., 1864, p. 159, Niko baron. 

Oreaster muricatus, von Martens, p.p. Arch. f. Nat., 1866, pp. 57-88; 133-189, 

Mozambique. 

Oreaster muricatus , Perrier, Podicell., 1869, p. 74, pi. ii, fig. 3a-b. 

Pentaceros muricatus , Perrier, Arch. Zool. Expor., l876,p. 55 (239), Zanzibar, 

Seychelles, Ceylon. 

Pentaceros muricatus, Viguier, Squal. d. Stoll.. 1879, p. 197, pi. xi fig. 4-6, ph 

xii. fig. 8-11. 
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Oreaster Lincki, Bell, F. J., “On the species of Oreaster' 1 Proc. Zool., Soc. 

London, 1884, p. 72, Mauritius Timor, Mozambique. 

Oreaster reinhardti, Bell, 1884, Ibid., p. 74. 

Oreaster Lincki, Bell, Proc. Soc. London, 1888 , p. 384, Tuticorin—Madras. 

Pentaceros Lincki, Brown, Proc. Roy. Soc. Edinburgh, XVIII, 1910, p. 32, 

Morgui ArohipcLgo, 7—42 m. 

Oreaster reinhardti , Koehler, Shallow water Asteroidea collected by the Royal 

Indian Marin© Survey Ship, “Investigator” Indian 
Museum, Calcutta, 1910, p. 101, pi. xii, figs. 2-3. 

Oreaster Lincki , Doderlein, Zool. Jahrb. Syst. Bd. 40, 1916, p. 423, fig. 1. 

Oreaster modcstas , Goto, Japanese Asteroidea, 1914, p. 444, pi. xv, figs. 

228 to 236 (Okinawa). 

Protoreaster Lincki, Doderlein, Siboga-Expeditie, Oreasterinae, XLVI, 1936, 

p. 328; pi. xxii, fig. 6; pi. xxiii, figs. 1-7; pi. xxviii 
tig- 12. 

The disk is moderately high; the arms are moderately wide, and not at all acutely 
pointed. The lophial spines are well developed, the apical spines being very prominent 
A spine or two are sometime developed within the apical region. 

About 18 marginal plates are present. The superomarginals alone form the sides 
of the arms, and are alone provided with spines; these are confined to the distal end, 
and very considerably; from one to four may be developed, and in some specimens they 
ar? twice as long as they are in others. 

The adambulacral spinulation is diplacanthid (i.e., disposed in two rows). In the 
inner row, eight poorly developed spines are present, and in the outer, two which are 
much' stouter for each plate. The tips of the latter are often marked by several shallow 
grooves. Often, a forcipiform pedicel!aria is developed between each inner group ofl 
adambulacral spines. 

The separate ventral ossicles can hardly, if at all, be made out under the extremely; 
.coarse granulation by which they are .covered; the separate granules vary considerably 
. in size, and a few valvular pedicellariae are scattered among them. The granules on the 
marginal plates are hardly less coarse. The dorsal surface is rendered markedly reti¬ 
culate by the great size and close approximation of the poriferous areas, two of which 
pass along each side of every arm. In the middle of the arm, the second of these areas 
may be equal in length to about half the whole height of the arm; sometimes, the con¬ 
necting processes of the ossicles become very delicate, when the whole side of the aneft 
appears to form huge, poriferous areas. 

Spines are very irregularly developed at the angle of the areas. Sometimes they are 
distributed so regularly that there is almost a regular row of spines running on either side 
of the lophial series; in other cates, they are completely absent. Sometimes the sprnea 
of the lophial ridge itself may be absent, but they are ordinarily well developed, as are 
also the apical spines and the spines that stand below them on the sloping sides of the 

disk. The granulation on the dorsal spines and ossicles is very coarse and extends quite* 
to the tips of the spines. The madreporic plate is rather small and not conspicuous. 

The colour of the specimens (when dry) is reddish on the lower surface. The upper 
surface is also reddish where the granules are developed, with grey, poriferous areas. 
In some cases, the dried specimens are almost white, but this may be due to bleaching 
and the mode of drying. 
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Bell, F.J., (loc. cit.), examined a aeries of five specimens which were collected at 
the same time and place (between tide marks, at Mozambique in May, 1882) 1 by Dr. 
Coppinger, “ H.M-S. Alert ”, and the above original description is based more or less 
ton these specimens from Mozambique examined by him. but they are typical of the 

Species. 

The variations are very marked and are so frequent and so numerous in this species 
that it seems imposible to establish and definite “varieties The marginal and ventral 
plates with their coarse granulation, are sufficiently strong and rigid to ensure the neces¬ 
sary protection for the starfish. The spines are additional defensive structures that arq 
not constantly needed and are developed more in accordance with the prevailing condi-* 
tiogs of the individual environment that to meet any general requirements of the species. 
They are structures which have begun to disappear and their importance to, asd neces¬ 
sity for, the starfish may be assessed by the extent to which they vary in number and 
ljh Q different arms of one and the same individual. 

The' species stands midway between O. clveolatus, in which the infero-marginal 
flames ire abo developed, and 0. nodosus, in which there are no margiual spines at all. 
Tliis species has been recorded from the Indian Ocean, and specifically from Maui'tius, 
Timor and Mozambique. On the Indian Coast, it- has been recorded from Tuticorin. 

Specimens-in the Collection : (1) One specimen, dry-preserved, but retaining fairly 
t^e QrgiaaL.reddish colour. Locality : Tuticorin. 

The specimen is deep reddish, with very strong, thick, long blunt spines all 
ov^,$hHohBQfcitof th'e arms and disk The spines are rather irregularly arranged, and aro 
crowded over the back of the disk, but there appears to be a fairly regular median row of 
spines along the back of each arm. Near the tip of the arm there are a few strong, 
(lateral spines also on the back of the arm. The dorsal and ventral marginal plates ard 
large, prominent and more or less squarish or oblong (rectangular). The spines on the 
back of the disk are connected by raised ridges enclosing large, triangular, depressed areas, 
the, surface-of which is finely granular. The arms are thick, and more or less sharply 
demarcated from the disk with blunt, broadly rounded tips. The arms maintain a mora 
£zT[&fe uniform thickness throughout, and do not taper appreciably towards their tips. 

Measurements : R = 108 mm. 

_ . . r — Cl mrc. 

Overall diameter from tip of 

one arm tip of opposite arm : 182 mm. 

Thickness of arm at the base: 32 mm. 

Thickness of the arm near the tip: 27 mm. 

(2) There is also a similar specimen of almost exactly the same dimensions, wet. 
preserved (in alcohol) and exhibited in the Gallery, but the colour is completely faded 
into a uniform white. Locality : Tuticorin. 

(3) One dry-preserved specimen, collected recently (in 1069) from Appa Island, 
Kilakarai, in Ramanathapuram District. In the living condition, the entire specimen! 
was reported to be bright red in colour, but after dry-preservation, only the strong 
spines and the ridges on the dorsal side and the entire ventral surface retain their reddish 
colour, the meshes of the network of ridges and the rest of the surface of the arms on 
the dorsal side being of a full ochraceous brown colour. These portions (other than the 
spines and iidgos) also present a pitted or porous appearance. The ambulacral grooves 
on the ventral side are narrow and yellowish at least towards the centre. 

The spines on the dorsal surface of the arms are blunt, thick and conical and are 
disposed in three rows on the upper surface of the arms, those of the central row being 



200 


*he largest and most numerous. There is at. occassional spine Dear the edge of the arms. 
The tips of the arms are blunt and slightly up-turned. The ventral surface presents a 
coarse and closely tuberculated appearance. 

Measurements : R = 120 mm. 

r = 52 mm. /' 

Overall diameter from tip of 
one arm to tip of opposite arm . 214 mm. 


Genus Asterodiscus Gray. 

The body is pentagonal, coriaceous, depressed and covered with numerous, close- 
set, flat-topped, unequal, small tubercles. The back is convex. The dorsal wart i& 
roundish, sub-central. The arms are short, rounded, with a pair of large, convex, kidney¬ 
shaped ossicula on each side of the tip of the arm above. The margin is simple, rounded - 
and concave beneath. The ambulacra bear a series of short, linear spines, placed ire 
groups of four or five, each group on a separate ossiculum, and with two series of larger, 
blunt, club-shaped spines on the outside of the ambulacral spines. The young specimens 

have indistinct inferior marginal ossicula. 

This genus is closely related to the genus Culcita, but is well marked and may be 
readily distinguished from all other forms of this family. The character of its abactinal 
tegumentary structure is distinctive aml the pair of large marginal plates at the extremity 
tof the arms, distinguish it generically from the other members of the family. 

Only a single species, Asterodiscus elegans is represented in the Museum Collector 
(and this is perhaps the only species of this genus, known at present). 


Asterodiscus elegans Gray. 
Figure 77. 


Asterodiscvs eleg tn*, 
Asterodiscus elegans. 


Asterodiscus elegans , 


Asterodiscus elegans , 


Gray, Proc. Zool. Soc. London, 1847, Part XV, p. 75. 

Gray, Annals and Magazine of Natural History, XX, 1847,. 
p. 196. 

Gray, Synopsis of the Species of Starfishes in the 
British Museum (Natural History), London, 1866, 
p. 5, pi. xii, figs. 1 and 2. 

Sladcn, Astcroidca, Challenger Reports, Zoology, XXX, 1889> 
pp. 353-354. 


Asterodiscus elegans, Fisher. “Starfishes of the Philippine Seas” Bull United 

States National Museum, 100, Vol. 3, 1919, p.355, 
pi. 97, fig.pl. 11, fig. 2. 

The body is pale brown, when dry, the tubercles of the back are unequal, the larger 
ones being truncated, aind those nearest the mouth on the underside being larger, club- 

ihaped and rather crowded. 

The number of the tubercles on the back varies with different specimens. Bladen 
(loc. cit.), states that the specimens collcted by the Challenger Expedition have mor® 

numerous and prominent tubercles on the abactinal area than GrayVg figure represents, 
and the median radial line is said to be not so distinct as in Gray’s figure. 


The adambulacral armature consists of: (1) a furrow series of five spines (the 
aboral one being small and often concealed) and (2;) on the actual surface of the platd 
a transverse series of three robust, papiliform spines on the inner half of the arm and 
of two on the outer half (the outermost often with one small, irregular, prismatic gran¬ 
ule on each side). 
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A pedicellaria with two elongate jaws often stands on the adoral side of the first or, 
second of the spines on the actinal surface of the plate, or opposite their interspace, on 
the middle or outer third of the furrow. Numerous pediceliariae with elongate jaws, 
often curiously curved, are present on the actinal intermediate plates. The actinal 
area is very knobby, with triangular, subprismatic granules between the knobs; the usual 
arrangement appears to be one larger-sized knob to each plate, sometimes accompanied 
by smaller ones, surrounded by irregular, pinched out granules. 

Fisher ( loc . cit.), commenting on the Philippine specimens of this spices reports that 
the specimens are generally more stellate (than Gray/s figure seems to represent. 

There are numerous abactinal tubercles, and these are of a low, blunt, conical form. 
A fairly regular carinal series of 11 tubercles is present; and alternating with them art 
either side is l less regular auiadial series, with the beginning of a second series nearf 
the centre of the disk. Tnese primary tubercles are surrounded at the base by a ring 
of convex granules, but the smaller, unequal, slightly spaced secondary tubercles whjcb) 
cover the rest of the abctinal surface are almost always without the granules at the base, 
unless the tubercle is nearly as large as the primary ones. Nearly all the larger tubercles 
have at the base a pedicellaria with two slender, curved jaws nearly as long as the tuber¬ 
cle; these are present also beside many of the smaller tubercles. 

The supero-marginal plates are two in number (omitting the large distal plates) and 
are relatively widely separated from the infero- marginal^ being actually abactinal in 
position, and the outer is at> the proximal third of the ray. They are covered by four or 
five tubercles (one larger than the rest) and a circle of tumid granules. 

Tho actinal intermediate plates bear five to ten very coarso, unequal, convex or 

tubercular granules, one of which is enlarged into a hemispherical or low, accom-shape^ 
tubercle, one or two of the granules being only slightly smaller. These tubercles are 

more prominent on the outer half of the ray, and near the mouth plates, being smaller 

inter-radially. Many of the plates bear a curved, slender, two-jawed pedicellaria. 

There are four furrow spines, slightly compressed, round-tipped, the adoral slightly 
shorter than the other three. The subambulacral spines are two in number, heavy, 
round-tipped, in a transverse series, the outer the shorter. The margin of the plat* 
is provided with a series of pinched granules. Marginal mouth spines are eight in 
number, and the suboral spines usually three in a series parallel to the furrow. 

Gray states that the type locality of this species is unknown, but Perrier (Revision 
de la Collection de Btellerides dr Museum d histoire naturelle de Paris, 1875, p. 25fi), 
records the type as from North-East China. 

The range of distribution of this species is Eastern Archipelago and the Indo-Pacifie 
Region. 

Fisher (loc. cit.), cites the distribution of this species as Phillippines Island and 
North East Chna (?), but since it has been recorded from Tuticonn in the Madras 
Museum collection, its distribution probably extends westwards to the East Coast of 
India. 

Specimens in the Collection ; One dry-preserved specimen, exhibited in the Gallery. 
Locality : Tuticorin. 

The body is roughly in the form of a pentagonal disk, the arms being totally absent 
and indicated only by the broadly rounded, obtuse, angular corners of the pentagonal 
disk. The corners indicating the arms, each bears a pair of largo, convex, kidney-shaped 

068icula (plates) on each side of the *ip above. These angular corners represent the tips 
of the reduced and obsolete arms. 

The back is convex and covered throughout with closely crowded, blunt, rounded, 
unequally developed tubercles. iThe larger ones are rather cylindrical and truncated. 
Those nearest the mouth on the underside are larger and club-shaped, rather crowded. 
The specimen is deep earthy or ochraceous brown. 

257-1 -26 
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The species being almost in the form of a pentagonal disk, without apparent 
presence of any distinct arms, the radius in this species is almost equal to the inter- 
radius. 

Measurements: R =» 70 mm. 

r = 65 mm. 

Overall diameter from 
one angular comer to the 
opposite one): 133 nuD. 

Family LINCEUDAE 
(- OPHIDIASTERTDAE) 

This family includes sea stars which are characterized by a small disk, long, flexible, 
cylindrical arms, reduced and conspicuous marginal plates, and mostly a smooth surface, 
although some species are warty. The skeleton consists of small, rounded or squarish 
ossicles or skeletal plates, closely packed to from a mosaic and nsuallv covered with 
granules. 

The species of this family typically inhabit shallow waters in the tropical and gub- 
lropical zones. 

Two genera of this family (according to the earlier classification), are represented 
in the Museum Collection, (each by a single species), namely, Linckia adn Metrodira. 
but the genus Meirodira has since been separated into a distinct family, the Metro- 
diridae. 

In Metrodira the arms are slender with larger, single pores and small, scattered 
•pines on the back. Iri Linckia, on the other hand, the arms are relatively stouter, 
although elongate, cylindrical or trigonal, and tapering towards the tip and the pores 
•re usually disposed in groups or in one or two continuous bands on each side of the arms. 
Farther, in Linckia , the papulae are limited to the aboral surface where they occur in 
rounded groups, irregularly disposed. 

Genus Linckia Gray. 

The arms are five in number, elongate, rather thick, either cylindrical or trigonal, 
or occasionally rather depressed and flattened.* The surface of the body is often covered 
with a coarse granulation. The pores are disposed in groups or in one or t*7.o continuous 
bands on the arms. The papulae are confirned to the aboral surface where they occur 
in rounded groups, irregularly disposed. There is a serits of spines near the ambulacra 
an the ventral surface of the arras and these are nearly of the same size as the ainbula- 
eral spines. The members of this genus are well known for their ability of casting off 
their arms and regenerating them completely. 

A single species, Linckia laevigata is represented in the Museum collection. 

Linckia laevigata (Linnaeus). 

Figure 78. 

AeUries laevigata (pars), Linn£, Systema Nature, ed. xii, 1858 p. 1100. 

Ptntadactylosaster miliarts, Linck, De Stella marinis, 1733, p. 34. tab 21 

No. 47. 

Linckia tppus,, Nardo, De Asteriis, Oken's Isis, p. 717. 

Ophidiaster laevigata, Muller and Troschel, Moatsber d.k. preuss. Akad. d. Win*., 

Berlin, April, p. 103. 1840, 
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Linckia Brownii, Gray, Annals and Magazine of Natural History, VI, 1840, 

p. 285. 

Linclna crassa, Gray, Annals and Magazine of Natural History, VI 1840, p. 284. 

Linckia Typus, Gray, Annals and Magazine of Natural History, VI 1840, p. 284. 

Ophidiaster miliaris, Muller and Troechel, System der Asteriden, 1842, p. 30. 

Ophidiaster clathrata , Grube, Jahr. Gessellsch. Vaterl. Cultur, 1864, p. 51. 

Linckia miliaris, v. Martens, Archiv f. Naturgesch. Jahrg., XXXII, 1866, Bd. i, 

Linckia typus, p. 64. Gray, Synopsis of the Species of 
Starfish in the British Museum, (Natural History), 1864, 
p. 13. 

^ Linckia laevigata, Lutkerx, Videnskab, Meddel, natuih. Foren. i, Kjt>b©uhaven, 

1871, pp. 265 and 267. 

Linckia miliaris, Sladen, Asteroidea, Challenger Reports Zoology, XXX, 1889, 

pp. 363-354. 

Linckia miliaris, Koehler, R. Shallow Water Asteroidea collected by the Royal 

Indian Marine Survey Ship, “Investigator’, Indian 
Museum, Calcutta, 1910,’ p. 154. 

Linckia laevigata, Fisher, “Starfishes of the Philippine Seas”, Bull. United States 

National Museum, 100, Vol. 3, 1919, p. 400. 

Linckia laevigata, Hyman, The Invertebrates, Vol. IV, Echinodermata, 1956, 
| p. 334. 

This Sea Star is Common in the Indo-Pacific Regions and is briliiantly blue 
| during life. Dried specimens ore generally brownish or pale yellowish or yellowiah' 

brown. The arms are five in number. cylindrical, elongate, rather tapering at the ends. 
The disk is reduced and the arms are merely seven times as long as the width of the 
disk. The back and Bide of the arms are covered with equal-sized tubercles and there are 
moderate-sized dotted interspaces on the sides. The apical tubercles are moderately 
developed. 

This species presents a great range of variation in the length and proportions ol 
the arms, the nature of the tips of the arms (which are sharp and tapering in some 
individuals, but blunt and thick in others) and in the size and coarseness of the tuber¬ 
cles, and this accounts for the large number of synonyms for this species, such m 
L. crassa, L. Brownii, L. miliaris and L. typus. 

The ratio of the radius of the disk to the radius of the arm (r :R) is as 1:6- 
The ends of the arms are rather stumpy and rounded. The arms are about five times as 
i long as broad. The groove papillae are very small, cylindrical and arranged in two 

rows; the ones in the outer row are seldom not longer than the ones in the inner row. 
On the oral side, near the groove papillae are S-5 rows of smaller plates, which art 
* half as large as the plates on the back. On the outer side of these plates, on the sides of 

ftl* arms are fwo longitudinal rows of bigger plates. The plates are irregular on the back, 
the grannlat-'on is fine and uniform all over. The pore field on the back are as large as the 
plates. There are about twelve pores in each field. 

Muller and TroBchel (loc. cit.), while describing the species Ophidiaster miliaris 
which is a synonym for L. laevigata, report that the colour of this is dirty yellowish or 
bluish grey in the dry condition. Originally, the specimens with longer arms which 
were yellowish were designated as Linckia typus, and those with shorter arms which 
were blunish, as Linckia brownii, but as these only proved to be individual variations of 
one and the same species, both these names are regarded as synonyms of Linckia 
laevigata. 

257-1—26a 
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This species attains a large size, reaching an overall diameter of one foot from tip 
of one arm to the tip of the oppcpite arm. The species is common and widely distributed 
in the Indian Ocean and has been recorded by Bladen ( loc. cit.), in the Challenger Reports, 
from Kandavu, Fiji Islands (on the reefs). Zebu, Philippine Islands (on the reefs). Koehler*. 
(loc. cit.), has recorded it from the Andaman Islands. Muller and Troeohel (loc. cit.), have 
recorded that specimens of this species are represented in the Berliu Museum and in the 
Museums of Leyden and Paris. 

Fisher (loc. cit.), in bis Paper on the Starfishes of the Philippine Seas, records 
twenty-four spcimens of this species as having been collected from various localities in 
the Philippine Seas, and cites the distribution of this species as follows : 

“Red Sea, Mozambique, Mauritius, Zanzibar, Persian Gulf, Madras, Andaman 
Islands, Flores, Timor, Celebes, Batjan, Philippines, Amboina, New Guinea, New 
Caledonia, Guam, Carolina, Fiji, Samoan and Hawaiian Islands’*. 

Specimens in the collection .—One large, dry-preserved specimen exhibited in the 
Gallery. Locality: Tuticorin. 

The specimen is very large, more or less uniformly brownish with long, slender, 
almost cylindrical arms radiating from the greatly reduced and relatively small disk. The 
arms are almost uniformly thick and only taper slightly towards their tip. The tips of the 

arms are blunt. The aboral side of the entire starfish is covered with closely crowded, 
small, rounded tubeicles. The sides of the arms bear three or four rows of raised, ridge- 
like plates separated by oblong, dotted, depressed areas. The apical tubercles is small, but 
distinct end ronvevlv rounded. The abactinal and marginal plates are distinctly granuloee 
and not bearing spines; this is a characteristic feature of the species of the family 
Linckiidae. 

Measurements: R = 216 mm. 

r = 33 mm. 

Overall tip to tip diameter (from tip of one arm to tip of opposite arm): 406 mm. 


Family METRODIRIDAE. 

The whole skeleton is overlaid by a rather thin skin partially obscuring the outlines of 
{he plates. The rays are rather slender. The abactinal plates are tessellate, partly imbri¬ 
cated with small spines. The marginal plates are large, forming a rather vertical side wall 
of the ray, there heing one or more series of intermarginal plates on the proximal part 
of the ray* The actinal intermediate plates are reduced to one, between mouth plates and 
infero-marginals; the papula are isolated, strictly abactinal. The podia are with sacking 
disks devoid of calcareous deposits. The ampullae are single. Tl*> mterbrachial septa 
are rudimentary, practially absent. 


The genus Metrodira was formerly placed in the family Linckiidae by Slaflen, and 
other authors had followed this lead. But subsequently Fisher established the separate 
family Metrodiridae for the reception of this genus owing to certain distinct diagnostic 
characters, and hence the genus is included in the family Metrodiridae in the present 

account. 


Genus Metrodira Gray. 

This genus resembles Linckia in many respects, but the arms are thinner 
relatively more slender and more or less pointed towards the.r bps. The surface is slightly 
granular. The arms are slender, with large, single pores and small, scattered spines on 
the back. On the sides of the arms, however, the surface is smooth and formed of regular 

tat ossicula. 
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A single species, Metrodira subulata, which is the type species of the genus Metrodira 

» represented in the Museum collection. It is the commonest and best known species of 
the genus. r 


Metrodira subulata Giay. 

Figobe 79. 

Metrodira subulata , Gray, Annals and Magazine of Natural History VI 1840 

p. 282. 

Scytaster subulatus, Muller and Troschel, System der Asteriden, 1842, p. 36. 

Metrodira subulata, Gray, Synopsis of the species of Starfish in the British Museum 

(Natural History), 1866, p. 12. 

Metrodira subulata, Perrier, Revision de la Collection des Stellerides du Museum 

d’histoire naturelle de Paris, Arch. Zool. Exp. (1), Vol, 
IV and V, 1875-1876, p. 180. 

Metrodira subulata, Viguier, C., Anatomie Ccmparee du squelette des Stellerides., 

Arch. Zool. Exp. (1), Vol. VH, 1879, p. 170. 

Metrodira subulata, Sladen, Asttroidea, Challenger Reports, Zoology, XXX, 1889, 

p. 416. 

Metrodira subulata, Bell F.J., “On the Echinoderms collected during the Voyage of 

H.M.S. P1NGUXN”, Proc Zool. Soc. London, 1894, 

p. 394. 

Metrodira subulata, Farquhar, H., “On the Echinoderm Fauna of New Zealand*’, 

Proc. Linn. Soc. New South Wales, 1898, Vol. XII, 
p. 312. 

Scaphaster Humberti , de Loriol, “Notes pour servir a l’etude des Echinodermes ”, 

VIT, Mem. Soc. Phyg. et Hist. Nat. Geneve, Vol. 
XXXin, 1899, p.27, pi. iii, fig. 1. 

Metrodira subulata, Koehler, Asterias et Ophiures des iles Aroe at Kei, imi 

Dr. H. Merton, Ergelinisse einer Zoclogischen For- 
schungsreise in dem Sud Ostlichen Molukken Abhend. 
Senckenb. Gesells. Bd. XXIII, 1919, pi, xv, figs. 3, pi. 
xvii, figs. 3, 4 & 5. 

Metrodira subulata, Koehler, Shallow Water Asteroidea Collected by the Royal 

Indian Marine Survey Ship “ Investigator ”, Indian 
Museum, Calcutta, 1910, p. 172; pi. iv, fig. 1 and 2; 
pi. xviii, fig. 9. 

Scaphaster humberti, Loriol, P. de, Notes pour servir a l’etude des Echinodermes, 

Mem. Soc. Phys et hist natur, Geneve, XXXIII, pt. 
2, No. 1, p. 27, pi. iii, fig. 1. 

Metrodira subulata, Fisher, “ Starfishes of the Philippine Seas **. Bull. United States 

National Museum, 100, Vol. 3, 1919. p. 406. 

There are five arms. The relation of the disc radius to-the arm radius is as 1:8. The 
arms are very thin, (narrow) and long, nearly linear and pointed at the tip. On every 
plate on the oral side is one row of four small spines which are arranged across the arms. 
Then follow a row of nearly granulated plates on the oral side, so that the dorsal ones 
alternate with the ventral ones. Tho back of the disk and the arms are covered with plate* 
which are nearly arranged like the tiles of a roof, these being smaller than the lateral 
plates. Every one of these plates has one or at times two small spines. The colour is 
yellowish. 



Koehler ( loc . cil.) y reporting on the collection of Asleroidea made by the R.I.M.&. 
ship “Investigator”, states that the dimensions of the specimens are variable. In the 
largest specimens reported by h i m the jR = 35 mm. In the larger number of specimens 
examined by him, the spines on the dorsal plates are rather numerous; in* some speci¬ 
mens, the spines are stated to be very much less numerous. There is considerable variation 
also in the thickness and proportionate length of the arms. Generally, the arms are com¬ 
paratively shorter and thicker, the dorsal surface is more convex and the dorsal marginal 
plates are lacking on the sides of the arms, while m some specimens, the arms are more 
flattened, narrower and longer and the dorsal marginal plates encroach further on th«$ 
dorsal surface of the arms. The extremity of the arms is generally pointed. The spines are 
very much less numerous on the disk than on the arms in some specimens the arms are 
very narrow and their dorsal surface is very much flattened. In others, the arms are 
wider and thicker, convex and the plates carry numerous spines. 


Koehler suggests that at first sight these two forms appear so distinct that one may 
be tempted to regard them as two distinct species, or at least as two distinct varieties; 
ti« specimens with more numerous spines might appear distinct enough to be separated 

as a distinct variety which may deserve to be called rightly spinosa. But he states that 
such a separation is not justified, since in the series of specimens examined by him in 
tfa3 Indian Museum collection, he is reported to have found forms intermediate between 
the two extreme lornib mentioned above. He has observed, in particular, specimens with 
arms relatively short and thick, armed with numerous spines, but in which the dorsal 
marginal plates encroach on the dorsal surface as much as in others in which the spines 
are less abundant and reducing thus the width of the area formed by the dorsal plates of 
the arms. These forms therefore cannot be referred to the first or to* the second type 
definitely; it is interesting to note that there are such extreme variations in this species. 


The affinities of the genus Metrodira are rather uncertain. Gray placed it next to 
Echinaster, between the genera Othilia and Rhopia. Perrier has ranked Metrodira next to 
the genus Scytaster , but in the nature of its skeleton, he states that it approaches certain 
species of Echinaster , for example, Echinaster eridanella, and it is also stated to approach' 
Fromia, in which cue observes a granulation more or less serrated and where the spines 
are completely wanting. 

De L/oriol (loc. ctt.), in describing Metrodira subulala, under the name of Scaphaster 
Humberti appears equally confused and is rather diffident about classifying the new genus 
which he had believed to have been able to create. It appeared to him to be related tot 
the Oymnasteridcs . approaching in particular the genus Asteropsis in this group. 


Koehler himself is certain that the genus Metrodira properly belongs to the family 
of the Tiinckiades as defined by Perrier. The disposition of the plates with two distinct 
■cries of dorsal and ventral marginals recalls the condition which obtains in the majority 
of the genera of this family and notably in the genus Fromia. 

There is undoubtedly a close resemblance between the genera Metrodira and EeU - 
naster and this resemblance is accentuated in the present species, Metrodira subulat? 
possessing very well developed spines, but this seems to be only a purely exterior and 
superficial resemblance, and the structure of the skeleton is quite different in the two 

genera. 

Fischer, (loc. oil.), commenting on the Philippine specimens of this species, reports 
i,t the Philippine examples are less spiny abactinally. The proximai plates he in 
marginal series in these specimens are reported to be nearly as large asJ^e adjawni . 

«Jrinals and there ia usually an odd inter-radial inter-margmal plate, but not an odd 
"X orTnfero-marginal. The intermarginals in the Philippine specimens examined by 
richer are eaid U, extend about half the length of the ray. 

The type locality of this species is cited as Migupou which Fisher considers might be. 

probably a Philippine locality.' 
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Metrodira subvlaia has been recorded in Australia, at Migupou and in the Torres 
Straits. Specimens of Scaphaster Humberti (which is a synonym for Metrodira subulate) 
have been collected at Ceylon. The specimens of this species represented in the Indian 
Museum collection at Calcutta and examined by Koehler are from various localities; som* 
pf them are from Ceylon, while others belong to different localities in the Bay of Bengal. 
The species has a rather wide range of distribution in the Indian and Pacific Oceans. • 
is also likely to be found in localities other than those which have so far been mentioned 

by Koehler and earlier authors. 

The entire range of distribution of this species is defined as follows: (Fisher, fee. 

<* t .) : 

Macclesfield Bank: Philippine Islands; Torres Strait; Aru; Amboina; north-west 
of Australia; north-east Australia; George Sound, New Zealand; Bay of Bengal; Ceylon. 

Specimens in Collection. —This is a rather small-sized starfish in which the disk 
iM reduced and the erms are relatively long and slender. The surfac is slightly granular. 
The rays (arms) are elongated, slender and tapering with large pores and 6mall, scattered 
^)ines on the back. The spines are small, crowded, scattered on the sides and a* the 

junctions of the slender ossicula. The colour in the fresh condition is yellowish brown, b»t 

the colour in the present preserved specimens in the Museum collection is almost faded to 
a pale whitish brown. 

The species is said to be confined to shallow water. In the Challenger Reports, it is 
stated as having been taken at eight fathoms. The species inhabits coral mud. 

Two specimens, both wet-preserved, are represented in the Museum collection. 

Locality; Off Ce.ylon. The arms are slender, with pointed tips, and the colour is 
stated as having been taken at eight fathoms. The species inhabits coral mud. 

Measurements: 

(1) Smaller specimen: 

Length of the arm : 14 mm. 

Diameter of the disk : 8 mm. 

Overall width of the specimen: 34 mm. 

(2) Larger specimen : 

Length of the arm : 21 mm. 

Diameter of the disk : 11 mm. 

Overall width of the specimen : 41 mm. 

ORDER SPINULOSA. 

The arms are generally without conspicuous marginal plates, which are generally 
small. Pedicellariae are rarely present. The arms may be short, broad and blunt, or slender 
and cylindrical. They are normally five in number, but sometimes, as in the Sun Sbw, 
Solaster, the arms may be numerous and variable m number, ranging from l to 14. The 
aboral skeleton is imbricated or reticulated with single spines or groups of spines, not 
infrequently paxilliform. The mouth frame is of the adambulacral type as in the Phanero- 
zonia. The podia are provided with typical suckers and occur in two rows in each ambu- 
lacral groove. The ampullae are single or bifurcated. This Order is not sharply distin¬ 
guishable from the Phanerozonia, but one salient distinguishing feature is that conspicu- 
marginal plates forming a broad, vertical edge to the arms are usually wanting in the 

Order Spinuloss. 

Representatives of two families belonging to this Order are contained in the Museum 
Bollection. namely, thef families Asterinidae and Echinasteridae. 
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In the Asterinidae, the body is often broadly stellate, with a thin margin and tho 
disk is relatively large and the arms short, broad, blunt and merging broadly with the 
disk at the base. 

The Echinasteridae, on the other hand, are characterized by a small disk, and five 
•lender, cylindrical arms, quite sharply demarcated off from the disk. 


Family ASTERINIDAE. . 

The body is often broadly stellate, with a thin margin. The aboral surface is composed 
of scale-like, imbricated plates carrying groups or tufts of spinelets or granules, and the 
oral surface is also composed of imbricating plates bearing a tuft or fan of spinelets. The 
body i3 discoidal or pyramidal, sharp-edged. The skeleton is formed of flattish. imbricate 
plates. The dorsal wart is single, rarely double. 

Two genera, namely, Asterina and Anseropoda (of which the formerly used, more 
familiar name, Palmipes is a synonym) are represented in the Jdusenm Collection, the 
former by two species and the latter by one species. 

The genus Anseropoda (= Palmipes) is distinguished from Asterina by the very 
strongly flattened, extremely thin and almost membranaceous body and by the presence 
of a median crest along each arm on the aboral surface, while in Asterina the body is 
more convex and rather pyramidal and there is no appreciable median keel or crest along 
the aboral surface of each arm. 

Genus Asterina Nardo. 

The body is rather pyramidical, 5-rayed. The dorsal side is convex, while the oral 
side is flat. The ossicula of both the surfaces are furnished with one or more oblique, 
tapering spines. The margin is sharp-edged; each of the ossicula carries a marginal series 
of spines. The ambulacral spines are placed in groups of four or five. The main aboral 
plates are not crescentic, and both surfaces are covered with tufts of small spine3. 

This well characterized genus has been subjected to comparatively few changes at 
the hands of systematists. Perrier pointed out that there is no valid reason for discarding 
$he original name of Asterina given by Nardo in favour of Asteriscus proposed by Muller 
aqd Troschel, on the ground that the word in question was employed by Llhuyd and 
Linck. Asteriscus was not used in the sense of a generic name prior to 1840. 

In spite of the considerable number of species included in this genus, the amount of 
ptrnctural variation within the limits of the genus which they represent is comparatively 
small. 

The distribution of the genus is almost cosmopolitan, but confined to the tropical and 

emperate seat?. 

Two species of the genus, namely, Asterina cepheus and Asterina coronata , are 
represented in the Museum collection. Specimens of both these species in the Museum 
collection are from Krusadai Island and the Pamban area in the Gulf of Manaar. In 
Asterina coronata the arms are proportionately longer and meet in a more distinct anglo 
than in the preceding species ( Asterina cepheus). 

Asterina cepheus (Muller and Troschel). 

Figures 80 and 81. 

Asteriscus cepheus, Muiller and Troschel, System der Asteriden, 1842, p. 41. 

Asteriscus cepheus, Valenciennes, MS. 

Asterina Burtonii (?). Gray. Annals and Magazine of Natural History, VI, 1840, 

P- 289, 
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Asterina Burtonii , Gray, Synopsis of the Species of S arfish in the Bri ish Museum, 

I860, p. 10. 

Asterina cepheus, von Martens, Archiv. f. Naturgesc‘h Jahrg xxxii, 1866, Bd* 

i, p. 86. 

Astema cepheus , Sladon, Asteroidea, Challenger Reports, Zoology, XXX, 1889, 

p. 396. 

Averina cepheus y Sladen, Journ. Linn. Soo. London, (Zoology), XXI, 1889, p. 330 . 

Asterina cephea , Koehler, R., Shallow Water As eroidea eollcc ed by the Rova^ 

Indian Marine Survey Ship, “Investigator”, Indian 
Museum, Calcutta, 1910, p. 128. 

Asterina cepheus y Loriol, P. de, Catalogue raisonne des Echinodermos recueilles 

par M.V. do Robil arda Pile d Maurice 2. Stellerides, 
Mem. Soc. d. Phys. et d’hist. natur. Geneve^ XXIX, 
1885, p. 69, pi. 21, figs. 1-5. 

Asterina cepheus , von Martens, Ueber ostasiaTsche Echinodermen, 2 Archiv. 

f. Naturgesch., 1866, p.85- 

Asterina cepheus, Bell, F.J., ’’Report on the Zoological eolations made in 

the Indo- Paoific Ocean, during the Voyage of H.M.S. 
’’Alert’', 1881-1882, British Museum, London. 1884, 
p. 131. 

Asterina cepheus , Fisher, “Starfishes of the Phillippine Seas*’, Bull. United States 

National Museum.100, Vol. 3, 1919, p. 411. 

Ante; ii a c’pheus, Gravely, “Littoral Fauna of Krusudai Island” Bull. Mad. 

Govt. Mus. (Natural History), I, No. 1, 1927, 169. 

Asterina cephea, Clark, A. H. ’’Echinoderms from the Marshall Islands’* Proo. 

United States Nation 1 Mtiseum, Vol. 102, 1962, p. 289. 

The arms are five number and short and obtuse, while the disk is relatively large. 
The body form is pentagonal, and very similar to that of Asterina exiguus. The arms are 
blunt, with a very Sat and thin projecting margin. The ratio of the arm to the inter- 
radiua, i e., R :r is as 2£ : 1. The groove papillae are in a single row, six to seven on each 
plate, arranged very regularly and fan-wise, an arrangement in which the middle spines 
•are very much longer than the lateral ones which are very short. On every plate on the 
oral side there are 2 to 5 short, pointed, small spines, in the form of a small bunch. The 
plates of the back are raised in the form of scales, so that the margins project inwards and 
outwards and on the margins of each plate is found a row of short, small spines. The 
tentacle pore*—i*' U-13 rows—reach up to the proximity 0 f the margin. 

Gray ( loo . ciC). describing Asterina Burtonii (which is only a synonym for the present 
species, Asterina cepheus) states the diagnostic features of this species as follows : the 
arms are elongate, .convex, blunt at the end; each of the ossicula of the oral surface bears 
a central group of three, crowded, mobile, tapering spines; and each of the ossicula of the 
dorsal surface bears a crowded group of short tubercles. 

Sladen ( loc. cit., 1889) cites the key characters of this species as follows:— 

1. Actinal intermediate plates with two to five 3pines on each plate. 

2. Adambulacral plates with more than three spines on the actinal surface. 
Abactinal plates almost naked; spinelets simply marginal and inconspicuous. 

3. Actinal intermediate plates with two to four short, small, conical spinelets, not 
united. Adambulacral plates with five to seven spines on the furrow series and four Cr five 
on the actinal surface. 
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Sladen doubts the specific distinctness of this species from Asterina coronata. Botv 
Astenm cepheus and the next species, Asterina coronata , have the upper surface of the 
disk ornamented in the middle, with a low crown of plates which is not found in the* 
species of the next genus, Anseropoda. 

Fisher ( loc at.)/commenting on the Philippine specimens of this species reports 
-hat the largest specimen examined by him was of the size R = 20 mm., and r = 8 ram.*. 
thiB being larger than any of the Pamban specimens of this species contained in the 
Madras Museum collection. 

Fisher ( loc cit.), also remarks in this connection that the type of Asterina burtomi 
(which has priority over cepheus and which is a synonym for Asterina cepheus) has been 
lost, according to Professor Bell. Fisher states that although the name probably refers to 
this species, in the absence of an authentic specimen, Gray's description is quite insuffi¬ 
cient. He suggests, therefore, that it geems better t 0 retain the well known name, 
Asterina cepheus, so long as a reasonable doubt e cists as to the identity of burtomi. 

Bell (loc. cit.), follows Prof. Perrier in using Muller and Troschel’s specific name! 
(Asterina cepheus) on the ground that, though Gray’s name, burtonii, has the precedence 
by two years, the "type” is not to be found, and the description of Gray (of burtonii) is- 
therefore useless for any purposes of identification. As cepheus is obviously therefore the 
proper name. Bell prefers to use it without any alterations in its nomenclature. 

This snecies (Asterina cepheus) inhabits shallow water. In fact, all the species are 
confined to the Littoral zone. The nature of the sea bottom where they occur is probably 
always more or less hard. Specimens of Asterina cepheus are usually found among rocks 
and stones on coral reefs. 

Isterim cepheus is a widely distributed species. It is one of the seven or eight specie®, 
of Asterina that occurs in the Indian and Southern Oceans. It also occurs in the Eastern 
Archipelago. 

Gray (loc. cit.), has recorded it from the Red Sea (Asterina Burtonii , which is a 
synonym for Asterina cepheus). Sladen (loc. cit.), has recorded the Challenger Expedition 
specimen of this species from Samboangan, Philippine Group, at a depth of ten fathoms., 
on the reefs. Koehler (loc. cit.), records two specimens of this species in the Indian, 
Museum Collection, one from Karachi and the other from the Nicobars, and Gravely 
(loc. cit.), records a single specimen from Kutikal in the Pamban area of the Gulf of 
Manaar, but subsequently more specimens of this species have been collected from 
Krnsadai Island and Pamban area and these are represented in the Museum Collection. 

Fisher (loc. nt.), has cited the distribution of this species comprehensively as- 
follows : Red Sea, Indian Ocean (Zanzibar in the South, Nicobar Islands, Ceylon,. 
Mergui, in the North), Java, Philippines, Torres Strait, Australia, New Guinea and New 
Caledonia. 

Bell (loc. cit .), records this species from Thursday Island. 

Sladeu (loc. cit.), (1889) reporting on the Asteirodea of the Mergui Archipelago, hag-i 
recorded Asterina cepheus from King Island (Mergui Archipelago; native name; Padaw): 
February, 1882; and from Sir William Jones Island : 7th December, 1891. 

The examples of this.species collected in the Mergui Archipelago (Sladen, loc. cit., 
1889), are reported to be rather more discoidal than usual, the interbrsichial arcs being less 
incurved than usual; the sfvnul&lion is also much more delicate and cilia-like. Sladen- 
observes that the differences, however, do not appear to him to be sufficient to warrant 
their recognition by name as a distinct variety; a good series of specimens are essential 
before thev could be ranked as a variety with any degree of certainty. 

Specimens in the collection : Several spirit-preserved specimens in the Reference- 
CoHection and three dry-preserved specimens in the Gallery series are represented in the* 
Museum collection. 
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I. Reference Collection.—There are several spirit-preserved specimens of this species 
in the Reference collection. All of them are small and scarcely exceed a maximum dia¬ 
meter of 30 mm. (including the arms). The arms are short, bluntly rounded at their tips 
and not sharply demarcated from the disc. The surface (both above and below) is coarsely 
■and regularly granulated. The margins of the inter-radial regions (connecting the species 
between the successive arms) are thin, flattened and lamina-like. 

The specimens are, as a rule, uniformly greyish brown. The ambulacral grooves are 
narrow, sharply marked and dark brown. At the centre of the disk on the dorsal surface, 
there is a well marked, small, circular, flattened area, bounded by a corona of raised, 
ridge-like tubercles 

(1) Two specimens. Locality : Shingle Island, Gulf of Manaar (1930). 

Measurements : (Both are almost identical in size). 

R = 16 mm. 

l - 10 mm. 

Overall diameter (including the arms): 30 mm. 

Diameter of the disk alone: 17 mm. 

(2) Three young specimens : Locality : Shingle Island, Gulf of Manaar 

The colour of these specimens is whitish above and slightly darker below. Of 

'ihese, one is almost in the form of a pentagonal disc—with the arms represented just oy 
the angular points. 

Measurements: 

(a) Of the largest of these three young specimens : (pentagonal, disk-like 

'•peciinen) : 

Ft = 7 mm. 
r = 5 mm. 

Overall diameter (including arms): 16 mm. 

(b) Of another smaller young specimen in this In*: 

R = 8 mm. 

- = 5 mm. 

One adult specimen, pale whitish brown in colour. Locality : not recorded. 
, probably Krusadai Island, in the Gulf of Manaar. 

Measurements: R = 14 mm. 

r = 10 mm. 

Overall diameter (including arms) : 28 mm. 


(4) One specimen, pole creamy white m colour. Locality: Krusadai Island, 
September, 1948. 

The central flattened circular area on the dorsal surface of the disc is not clear in 
this specimen. The mouth aperture on the actinal surface .s deep, and pentagonal in 

outline. 

Measurements: K = 14 mm. 

r = 9 mm. 

Overall diameter (including arms) : 26 mm. 


,5) One specimen, pale greyish brown above and dirty pale brown below. 
'.Locality: Kilakarai, Ramanathapuram District, February, 1913. 


57-1—27a 
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The surface ol the body is granular throughout. The central circular area on top 
of the disk is well defined and bordered by a circlet of raised ridges. 

Measurexiients: R = 15 mm. 

r = 9 mm . 

Overall diameter (including arms) : 30 mm . “!*' 

(6) One moderately young specimen, dirty greyish brown in colour. Locality: . 

Kutikal, Gulf of Manaar, 1925. 

The disk is rather well raised. The central circular area on the upper side of ths 
disk is distinct and well bounded with raised ridges. The ventral surface is rather con- 
•cavely depressed. 

Measurements: R = 10 mm. 

r = 7 mm. 

Overall diameter (including arms) : 20 mm. 

II. Gallery Collection.—Thfree dry-preserved specimens are exhibited in the Gallery. 

Locality : Pamban, Gulf of Manaar. 

These specimens are all uniformly yellowish brown in colour. The aboral surface 
prepsntg a markedly pitted appearance owing to the presence of small, closely and regu¬ 
larly arranged rows of tubercles. The oral surface is also uniformly tuberculated with 
small, close-set granules- The arms are short, blunt, with broadly rounded tips and not 
Sharply marked off from the disc. Towards the edge, the body is rather flattened and the 
inter-radial areas of the surface are rather depressed. 

Measurements (of the largest specimen): 

R = 24 mm. 
r = 15 mm. 

Overaall tip to tip diameter (including the arms) : 44 mm. 

The other two specimens are only slightly smaller than this, and in one ot them, 
on# of the arms is broken and incomplete towards the tip. 

Asterina coronata von Martens. 

Figttbe 82. 

Asterina coronata, von Martens, TJeber Ostasiatische Echmodermen, 2, Archiv, f; 

Natur geah, 1866, pp. 57-88. 

Asterina, novae-zealandiae, Goto, “A Descriptive Monograph of Japaneso Aateroi- 

dea”, Joum. Coll. Science, Imperial Univ.^ 
Tokyo, XXIX, 1914, art. 1. pp. 647-651. 

Asterina cristata, Fisher, “New East Indian Starfishes”, Proc. Biol. Soc. Wash¬ 
ington, XXIX, 1916, p. 27. 

Asterina coronata cristata, Fisher, ’’Notes on Asteroidea - II”, Annals and Magazine 

of Natural History, ser. 9, Vol, 2,1918, p. 111. 

Asterina coronata cristata, ’’Starfishes of the Philippine Seas”, Bull. United State® 

National Museum, 100, Vol. Ill, 1919, p. 411, 
pi.116, fig. 3, pi.131, figs. 4, 4 a. 

Asterina coronata, Gravely, Litt-oral Fauna of Krusadai Island in the Gulf of 

Manaar, Bull. Madras Govt. Museum, Natural History, L 
No. 1, 1927, p. 169. 
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Asterina coronata, Hayashi, Bull. Bigoeogr. Soc. Japan, VIII, 1938, pp. 197- 222 

(notes); p.215. 

• Asterina coronata fascicularis, Clark, "H.L., “Ecltinoderms from Aus ralia,, Mem. 

Mus. Comp. Zool., Harvard, Vol. 55, 1938, pp. 
145 - 148. (described and variations man* 
tioned). 

Asterina coronata, Clark, A.H., "Eehinoderms from the Marshalls Islands’ » 

Proceedings of the United States National Musei m, Vol- 
102, 1952, p- 289, (Brief remarks). 

This species is closely related to the preceding species, Asterina cepheus. The 
main difference between A. coronata and A; cepheus (= burtonii ) is the development^ 
in the former of some more or less enlarged dorsal plates with distinctly coarser 
spinelets than the other plates. The arms are also longer in Asterina coronata and meet 
in a more distinct angle than in the preceding species. 

Asterina coronata has a variable number (30 to 55 to a ray) of the abactinal plates 
elevated and tubercular in form, and surmounted by 1 to 5 unequal, robust, pointed 
spines, the largest being four or five times as long as the spinelets of the other plates, 
and many times greater in diameter. The other abactinal plates are provided with 
five to ten short, sharp spinelets in spaced out groups situated usually on the adcentral 
border; these spinelets are tapering, slender, three or four times as long as the 
width of thoir base, and in each group are placed with the base3 touching, but with 
the spinelets themselves radiating apart. In the centre of the disk, a poorly defined 
pentagon of elevated spines is present. At the based of the ray, there are six regular 
aeries of papulae on either side of a radial area of irregularly arranged pores, the 
two areas corresponding to regions of regularly and irregularly arranged plates. The 
pla*es of tne regular lateral series (of which there are ten at the base of the ray; 
are arranged in quincunx (five rows) and th'ose of the papular areas are hollowed out or 
by the group of spinelets. In the radial area, the slight hollow is on the adcentral border, 
excavated on the mesial border for the papula which is overhung and evidently protected. 
ETE$ Jnfero-marginad plates have a conspicuous tapered spine surrounded by smaller 
tepinelets. The actinal intermediate plates bear a group of 2 to 4, mostly 3 basally wedded 
spinelets. The furrow spines are usually six in number, webbed for about half their 
Sengtty, the three or four median ones being markedly larger than the laterals. The 
Bubambulacral spines are usually four in number, the two median ones being much longer 

*than the laterals. Oral spines are five in number, webbed, the two innermost being 
conspicuously enlarged; the suboral spines are 3 to 5, upright, webbed, two of them being 
of predominant size. The rays are five in number, rather narrow, longer than usual, 
and with a rounded extremity. 

Fisher ( loc. cit.) actually considers the typical form of the species described above 
as a subspecies of Asterina coronata namely, cristata , since he distinguishes another sub¬ 
species, Asterina coronata eurces , Fisher, among the Philippine specimens, which 
differs from the above typical form in having abactinal, spiniform pedicellariae, only 
twelve to fourteen swollen abactinal plates to a ray, eight furrow spines, eight or nine 
marginal mouth spines. The Pamban specimens of Asterina coronata are of the 
typical form described above and designated by Fisher as Asterina coronata cristata. 
However, Miss A. M. Clark, M.A., Keeper, Echinoderm Section of the British Museum 
(Natural History), London, who was consulted in the matter has stated that she is 
herself doubtful whether it is worth maintaining Fisher’s races of coronata (as the 
differences on which be bases the distinction seem trivial and may well be in the 
nature of individual variations within the Species itself). In view of this, the form 
is described in the present account merely as Asterina coronata , without going into the 
subspecific distinction. 
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Fisher ( loc . cit.), reports that the number of protubereuces probably varies some¬ 
what with age and local conditions in the subspecies cristata which is the typical from 
of the species Asterina coronata. 

The type locality is cited as Ponape, Caroline Islands, and the distribution men¬ 
tioned as Caroline Islands, but actually the distribution of this species appears to be 
more extensive and extends from Japan in the far east through the Eastern Archi¬ 
pelagoes, Philippines, westward to the coasts of India and even beyond, to the Pacific. 
A. H. Clark (loc. cit., 1962) records it from Marshall Islands in the Pacific Ocean. 

Specimens in the collection. —A single specimen, preserved in alcohol, is represented 
in Hie reference collections of this Museum. Locality : Krusadai Island, Gulf of Manaar, 

1925. 

The specimen has the tips of the arms slightly turned upwards. The colour of 
the specimen (in alcohol), is dirty greyish brown above and paler brown below.* 

In this species, the arms are narrower, relatively larger and much better demar¬ 
cated from the rest of the body than in the preceding species (4. cepheus.) ’The 
centre of the dorsal surface of the disk is encircled by a raised, circular ridge (corona¬ 
like; hence the specific name, A. coronata). All these characters are very well seen 
in the present specimen examined. The dorsal surface has a coarsely pitted appear¬ 
ance, and the ventral surface uniformly granular in appearance. The ambulacral 
grooves are dark greyish, almost closed, and not widely open as in the specimens of 
the next species, Arueropoda sarasini examined in the Museum collection. 

Measurements: R = 18 mm. 

r = 8 mm. 

Overall tip to tip diameter: 25 mm. ' 

' y " .> f 

Genus Anseropcda ( = Palmipes Linck). 

The body is flat, thin, nearly membranaceous. The margin is radiately striated! 
The dorsal ossicula bear a radiating tuft, and the oral ones bear a transverse lind 

of many thin, mobile spines; the ambulacral spines aro disposed in. oblique rqunded 

groups. In this genus, the low crown of plates foufid on* the - side e f the TniSdfe*of 
the disk in Asterina is not found. 

This genus is characterized by the very broadly pentagonal shape of the body 
and is remarkable for the almost wafer-like thinness of the body. On the aboral side, 
there is a median crest along each ray, and both surfaces are provided with tufts of 
minute spinelets. 

A single species, Anseropoda sarasini (= Palmipes sarasini ) is represented in the 
Museum collection, by a number of specimens collected from Pamban. 

Anserpo ’a sarasini (de Loriol). 

FIGURE 83. 

Palmipes sarasini, Loriol, p. Be, ’’Notes pour servir a l’etude dos -Ecliinoder, 

mes, V, Mem. Soc.Phys. et Hist. Nat-. Geneve, XXXII, 
2me partis, p. 11, pi. 1, fig. 4. 

Palmipes sarasini, Koehler, R., ’’Shallow water Asteroidea, collected by the Royal 

Indian Marine Survey Ship, “Investigator”, Indian 
Museum. Calcutta, 1910, pp. 127 - 128: pi. xix, figs. 1 
and 9. 

Palmipes sarasini Gravely, Littoral Fauna of Krusad ai Island (in the Gulf of 

Manaar), Bull. Madras Govt. Mus. (Natural History 
Section), I, No 2, 1927, p. 169. 



Koehler (loc. cit.), has recorded this species from the Andamans and Nicobar 
Islands and has referred to five specimens of this species from Andaman Islands and one 
specimen from Nicobar Islands in the collections of the K.l.M.S. Ship “ Investigator ' 
in the Indian Museum. The diameter of these specimens is said to range between 35 
and 27 mm., but in two specimens among them one of the arms is reported to have 
been completely atrophied. 

The original description of this species was published by P. de Loriol ( loc. cit.). 
Normally, in this species, the dorsal plates are very finely granulated and carry, in 
their central region, a cluster of two to five very small, hyaline (semi-transparent) and 
cylindrical spines. But Koehler (Loc. cit.), observes that this is not the condition found 
in absolutely intact specimens which have not suffered damage. In such specimens 
the plates of the central region of the disk and projecting parts of the arms carry 
each one, in their middle, a tuft or bunch consisting of numerous spines, extremely 
fine and very' closely pressed together, which are arranged along an arch, the conca¬ 
vity of which is turned to the side of the corresponding pore. In proportion to the 
extent to which it is removed from the median line, the arc formed by the spines 
diminishes in length and is terminated by only a small bundle of a few spines as 

stated by P. de Loriol. The marginal spines are also generally more numerous and 
more close->et than is indicated in the original description of this species given Dy 
P. de Loriol. Koehler (loc. cit.), reports that he had examined one of the types of 

this species preserved in the Museum of Geneva and found that it had lost a great 
part of its spines and it is this factor that was responsible for the variation noticed bet¬ 
ween P. de Loriol’s original description and the condition now observed by Koehler 
in the Indian Museum specimens. 

Gravely (loc. cit.), fcfcg observed that the specimens of this species found at Pambap; 
.are larger than those of the two species of Asterina taken in this locality (A. cephea and 
A. coronata), and that in the genus Palmipes, the low crown of plates found in the middle 
of the upper surface of the disk in Asterina is lacking. A number of specimens of 
Paimipes sarasint (in the living condition) have been collected from Pamban. They are 
usually found attached firmly to some substrata like rocks and pieces of dead coral by 
their oral surfaces. 

Specimens in the collection .—This species is represented in the Museum collection 
by several specimens from Pamban and Pamban Bridge in the Reference collection, 
and by one specimen, also collected from Pamban, in the Gallery collection. 

T. Reference Collection.—(1) One specimen: Locality: Pamban,. 1922.. The 
specimen is fairly large, dirty greyish brown, with the tips, of the arms blunt, broadly 
rounded und obtuse, slightly upturned. The ambulacral grooves are dark brownish. 
Both the upper and lower surfaces are uniformly granular appearance. The margin* 
is somewhat thinned out. 

Measurements : 

R = 21 mm. 
r — 15 mm. 

Overall diameter from tip of one arm to tip of opposite arm : 40 mm. 

(2) Three young specimens, more or less similar in size : Locality : Pamban, 
1922 The specimens are dark greyish brown, both above and below. The ambulaeral 
grooves are dark brownish. The surface is uniformly granular both above and below. The 
margin is somewhat thinned out. 

Average measurements: 

R = 16 mm. 

r = 11 mm. 

Overall diameter from tip of one arm to tip of opposite arm : 2 8 mm. 
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(3) . One specimen: Locality: Pamban Bridge. Colour: reddish in life, but 
faded to a pale creamy brown in this spirit-preserved specimen. The specimen is 
partly disintegrated, one of the arms being incomplete. The surface is granular, both 
above and below. The ambulacral grooves are darker brown. 

Measurements: 

R = 15 mm. 

r = 11 mm. 

Overall diameter from tip of one arm to tip 0 f opposite arm : 30 mm. 

(4) One specimen : Locality : Pamban Bridge, 1948. This is the only speci¬ 
men in the collection that retains to some extent the original reddish colour, although 
the specimen is preserved in alcohol. The margins are somewhat thinned out. The 
arms are very obtuse and broadly rounded and blunt. The dorsal surface presents a 
closely reticulated, pitted appearance, while the lower surface is uniformly granular. 
Colour: slightly reddish brown tinge, both above and below. 

Measurements: 

11 = 17 mm. 
r = 13 mm. 

Overall diameter from tip of one arm to tip of opposite arm : 35 mm. 

II. Gallery Collection.—(1) Two wet-preserved specimens exhibited in the Gallery. 
Locality : Pamban. The specimens are completely bleached and are of a uniformly 

dirty-white or greyish white colour. The surface presents a granular appearance 
owi: g to the presence of small, close-set rounded tubercles. The arms are short, 
broadly rounded and not sharply demarcated from the disk. The ambulacral grooves are 

dark greyish. 

Measurements (of the larger specimen): 

R = 16 mm. 
r = 12 mm. 

Overall diameter from tip to one arm to tip of opposite arm : 34 mm. 


Family ECHINA STERIDAE. 

The Echinasteridae are cha?ac-terized by a small disk and five slender, cylindroid rays. 
The skeleton is reticulated with open meshes and single spines or a few spines at the 
nodes. The species belonging to this family are usually red or orange in colour. 

This family is represented in the Museum collection by a single species belonging to 
the genU6 Echinaster. 


Genus Echinaster Muller and Tros<h'd. 

(= Othilia Gray). 

The body is star-like, granulated, depressed; the back is rather convex, with 
a circle of 10-15 conical dorsal warts. The ambulacral spines are small, placed i q 
groups, with a single, continuous row of large, slender spines near them. The 
spines are very long and covered with a granular skin, and have generally a second 
articulation about one-third the length from the base. The arms are elongated, conical 
or cylindrical. An interconnected network of ridges is present in the integument, from 
which the longer or shorter spines appear, sometimes single and sometimes many end 
closely crowded together. The skin, between the meshes of the network is naked, 
with many tentacle-pores. The anus is sub-central. 
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A tingle species, Echinaster purpureas, is represented in the Museum collection^ 
This species is subject to considerable variation and has hence been known by various 
other synonymous names such as Echinaster tfallax, Othilia purpurea and Othilia 
luzonica. 

Fisher, in his paper on the “ Starfishes of the Philippine Seas ”, (Bulletin of 
the United States .National Museum, 100, Vol. 3, 1919, p. 426), commenting on the 
systematic position of the genus Echinasler observes that the genus Echinaster Muller 
arid Troschel (April, 1840) is usually understood to include Othilia and Rhopia Gray 
(December, 1840). In a key to the Echinasteridae in his paper on the Asteroidea of 
the North, Pacific, etc., (loc. cit., 1911, p. 259), Fisher recognised Othilia for those 
species which have, in addition to abactinal papulae, also intermarginal papulae or 
bo f h intermargina! and actinal papulae, while the name Echinaster by implication was 

reserved for Echinaster sepositus and its allies, in which there are neither intermarginal 

nor actinal papulae. Hence Fisher describes the species purpurea as Othilia purpurea, 
assigning it to the genus Othilia. 

However, since the distinction between Echinaster and Othilia is rather subtle 
W i Fisher himself admits and Othilia is generally considered as a synoym for Echinaster 
of Muller and Troschel, tho species purpurea is included under the genus Echinaster In 
the present account, Othilia being treated as a synonym for Echinaster . 


Echinaster purpnreus (Gray). 

Figures 84 and 85. 

Othilia purpurea, Gray, Annals and Magazine of Natural History (I) VI, 1840, 

p. 282. 

Echinaster Luzonica, Gray, Annals and Ma gazine of Natural History (I) VI, 8 140, 

p. 282. 

Echinaster fallax, Muller and Troschel, System der Aste ridon, 1842, p. 23; 

Perrier, p. 106. 

Echinaster fallax, Savigny, Do3cr. dol’Egypto Echinod., pi. 4, fig. 3. 

Echinaster purpurea. Gray, Synopsis of the species of Starfish in the British Museum 

(Natural History), 1866, p. 12. 

Echinaster Luzonica, Gray, Synopsis of tho specios of Starfish in tho British Museum 

(Natural History), 1866 , p. 12. 

Echinaster purpureus , Bell, F. J., Roport on the Zoological Collections made in the 

Indo-Paoifio Ocean during the Voyage of “H. M. S. Alert’*, 

1881-82, British Museum, 1884, p. 124. 

Othilia purpurea, Fi»hor, “Starfishes of the Philippine Seas’*, Bull. United States 

National Museum, 100, Vol. 3, 1919, p.432. 

In the fresh, living condition, the colour of this species is purplish red, but it 
may also be purplish or reddish brown, and the specimens retain their natural colour 
5n the dry-preserved condition. In alcohol, it is always darker in colour than other allied 
specied, Echinaster gracilis and Echinaster sepositus. Very often specimens of Echinaster 
purpureus hbve six arms. 

The arms are cylindrical, nearly three times as long as the width of the body, 
with numerous short, rather blunt spines; the under side of the body bears cross- 
wrinkles arid two or three series of pores parallel to the ambulacra. Occasional freak 
epecimens bear only four arms. Normally, the arms are five in number, but sometimes 
blso six in number. The arms often bear many blunt spines. 


257-1—28 



Beil Ooc. cit.), reporting on the specimens of this species collected by the “ H.M.S. 
Alert '* Expedition, states that while some specimens had six arms and another, fivel 
arms, not markedly differing in length, another had one very long arm, with a madre- 
porite on either side of its base, and four shorter arms, of which one was very much 
shorter than the rest; he adds that the specimen, however, bore indications of injury 
and subsequent regeneration. 

Fisher (loc. cit.), reporting on the Philippine specimens of this species furnishes 
some interesting details regarding the abactinal plates and granulation of the skin 
in thu species: 

The abactinal plates form roundish or more or less irregular meshes, 10 to 12 
cf which can be counted across the ray from one supero-marginal series to the other. 
These meshes are largest in the mid-radial region, and contain between five and ten 
papulae. Most of the abactinal and all the marginal plates bear a short, central, conical, 

blunt spineiet, heavily invested in membrane. 

Just external to the adambulacral plates is a straight series of infero-inarginaf 
plates, about lo, corresponding to the Hi adambulacrals. These plates are four-lobed 
and extend from behind the mouth plates, where there is an odd plate, to the tip of 
the ray. The supero-marginal plates are immediately above, and separated by a aerie* 
of papular areas, containing usually only a single papula (sometimes 2 or 3 at the 
bace of the ray). Near the base of the ray, the supero-marginal series bends upward* 
and reaches the inter-radial line about midway between mouth and anus. The 
angular space between the two aeries is filled in with intermarginal plates and about 
C or T papular areas. 

Tt f. skin contains crowded perforated plates having an irregularly elliptical, oval 
or subcircular form with ten or twenty perforations. Many are very irregular in the 
foi iii of branched and perforated rods. These are incomplete plates. Fisher report* 
(loc. cit.), that if a light-coloured specimen is immersed for a short time in caustio 
potash, the crowded deposits can be readily seen with a strong hand lens as a minute 
greyish granulation in the skin. These deposits are reported to be slightly thicker 
around the edges of the papular pores where they form rings. Numerous glands are 
also seen scattered over the body. 

The adambulacral armature consists of three spines. Deep in the furrow is a 
short, slightly curved, blunt, strongly compressed spine of a rather spatulate form, 
traf oriented with the edge towards the furrow. The tip of this just reaches the base o< 
Ihe second spine which stands on the edge of the adambulacral plates and i4 
stouter, longer, compressed and truncate at the tip. This series is united by thick mem¬ 
brane, and forms a serrate border to the furrow, the spines of one side usually fitting 
into the intervals between the spines of the opposite side. The spines of the same 
series are separated by a space about equal to their own thickness. Just back of them 
Sa the third spine, the bases almost touching, but &s the outer spine is directed away 
from the furrow it appears in the undried and uncleared specimen to be considerably} 
spaced from the second. The adambulacral plates are small, wider than long, and 
separated by an interval about one half their own length. 

This species practices autotomy as is evidenced by the comet forms examined by 
Fisher in the colection from the Philippine Seas, both of which have the buds of five 
new ray*. 

This species has been recorded from the Indian Ocean and the Red Sea. Bell, 
reporting on the Alert Expedition specimens states that specimens of this specie* 
were collected from Port Molle, Port Derision and Thursday Island (4-6 fathom* deep). 
r y (loc . c»t.), records this species from Isle of France. 
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Fisher (oc. rii.), cites the distribution of this species as follows:— 

Bed Sea, Zanzibar, Mauritius, Mergui Archipelago, Madras, Philipines, Molucca 
Islands, Timor, Torres Strait, north east Australia, New Zealand. 

Specimens in the collection.— Two specimens, exhibited in the Gallery, one from 
Tuticorin and the other from Eilakarai, are represented in the Museum collection. 

(1) One dry-preserved specimen, exhibited in the Gallery. Locality : Tuti- 

corin. 

The specimen is dark brownish, closely covered with rounded, close-set tuber¬ 
cles, separated by deep pits. The arms are narrow, slender, cylindrical, gradually 
tapering towards the tip and sharply marked off from the greatly reduced dick. Tho 

arms are slightly curved towards the tip anda lmost serpentine. 

Measurements: R = 65 mm. 

r = 9 mm. 

Overall diameter from tip of one arm to tip 0 f opposite arm : 120 mm. 

(*2) One wet-preserved specimen (preserved in alcohol) exhibited in the Gallery. 
Locality : Eilakarai, Ramanathapuram District. 

The specimen is pale creamy white (probably faded due to preservation in alcohol) 
The other characters are more or less similar to those of the dry-preserved specimen' 
described above. The arms are slender, narrow and pointed towards the tip, and 
Bharply marked oil from the greatly reduced disk. The ambulacral grooves are narrow 
land brownish. This is a much smaller than the preceding dry-preserved specimen, 
and is probably a young specimen. 

Measurements: R = 31 mm. 

r = 6 mm. 

Overall diameter from tip of one arm to tip of opposite arm: 56 mm . 

ORDER EORCEPULATA 

The sea-stars belonging to this Order are distinguished from all other Asteroids by 
the presence of typical pedicellariae provided with a basal piece and two valves. The 
pedicellariae have crossed jaws. The marginal plates are inconspicuous. Generally, 
ithese sea-stars have a small disc and elongated tapering arms, witii rounded sides, and 
hence they are devoid of a definite margin and conspicuous marginal plates. The 
Skeleton is reticular, usually arranged in the arms in transverse arches, and mostly 
also showing more or less regular longitudinal series such as carinals and marginals. 
The mouth frame is usually of the ambulacral type. The podia occur in two or 
four rowws in each ambulacral groove and are provided with simple ampullae. Papulae 
usually occur throughout the surface. 

Of the four families included in this Order, only one. the Zoroasteridae, com¬ 
prising deep water forms, is represented in the Museum collection, by a single genus 
tod species, namely Zoroaster planus. 

Family ZOROASTERIDAE • ’ 

This family includes deep sea Asteroids characterized by a small disk and fiva 
long slender arms in which the plates are arranged in longitudinal rows. Pedicellariae, 
when present, are of the straight type only. There are usually four rows of podia in 
each ambulacral groove. The aboral surface may be either with or without spines. 
Membe.TR of thiB family generally inhabit muddy bottom in deep water both on the 
Pacific Coasts of the United States and in the Indo-Pacific Regions. 

257-1—28 a . 
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(Jenus Zoroaster Wyville Thomson. 

The disk is small. The arms are long, narrow, tapering throughout, arched 
abactinally, and with a more or less definite median keel, tumid actinaily. The 
interbrachial areas are acute. 

Abactinal, marginal and actinal intermediate plates are arranged in regular longi¬ 
tudinal rows along the arm. Regular transverse series are also formed, the plateS 
being correspondent and equal in length in each series as they proceed along the arm, 
excepting the plates in the median series, which are longer. The surface of all the 
plates is covered with small, widely spaced granules upon which are articulated email, 
papilliforin, skin-covered spinelets. A small, robust, conical spine may be borne on 
the plates of the median series, the supero-marginal series and sometimes on the 
intermediate abactinal series of plates; and one or more longer, delicate, tapering- 
spines are usually present on each of the actinal intermediate plates. 

The adambuiacral plates are small, and quite within the furrOw, and each alternate 
plate may be produced and form a prominent ridge which extends far into the furrow 
(this character is probably only fully developed in the adult). The adambuiacral 
armature consists of Reveral elongate spines placed in a single file along the edge of the 
ridge: and one or two small cilliary spinelets at the extreme edge of the plate. The 
Intermediate, rather inconspicuous plates bear only this small group of ciliary spinelets, 
and aro devoid of spinos on the surface of the plate within the furrow. 

The Madceporil’crm body is small and inconspicuous, placed external to the inter- 
rajlical (basal) plate. 

The anal aperture is small, excentric, surrounded by a circlet of small, ciliary., 
spines. 

Small, forficiform pedicellariae are present on the abactinal surface, one or 

occasionally two being borne on the membrane in each mesh, punctured by,the papulae. 

Several small, forficiform pedicellariae are attached by membrane to the innermost 
spine of the armature of the adambuiacral plates. 

The ambulacral tube feet (podia) are small, with a fleshy terminal disk; and forming 
four rows. 

Thu genus was lor a long time known only from the AWantic. But Bladen reported 
(in hia Challenger Reports, 1899), a new form from the Eastern Archipelago. All the 

•peciea are from great depths. 

The genus Zoroaster was originally classified and included by Sir Wyville*Th° n,B01 ^ 
in the Asteriidae. It was subsequently referred by Perrier the family Pedicellasteridae, 
established by him in 1884. In the following year, 1,885, it was, however/remoyed 
by Perrier into the new family Stichasteridae. According to Bladen/however, Zoroaster 
and its allies are very far removed from Pqficellaster, apd ^though ip sppja oi tfceir 
chapters they approach much more nearly Stichaster, he is of the opinion that, the. 
details of their structure justify the establishment of independent, tfi# 

Zoroasteridae. 

Species of this genus have been recorded from the Atlantic and the Pacifio 
Oceans. The bathymetric range of the genus is from 38 tp 2826 fagipnuj. AJo$t species 
are confined tp the abyssal zone. One or two species extend to the HHoraJ zone also 

A single species, Zoroastex planus, is represented in tfi©. Museum coUeptjpp b J v 
«ing|e s-jieopnen in a rather badly damaged, condition, from South Ceylon, 




Fig. 57. Astropecten indicus Doderlein. 
(Above: Dorsal view ; Below : Ventral view). 











Fig. 58. Astropecten mauritianus Gray. 
(Dorsal view). 











Fig. 59. Astropecten hemprichii Muller and Troschel. 
(Both specimens : Dorsal view). 









Fig. 60. Astropecten monacanthus Sladen. 
(Dorsal view). 











Fig. 61. Astropecten zebra Sladen. 
(Dorsal view) (x 3). 





Fig. 62. Astropecten zebia Sladcr. 
(Ventral view) (X 3). 
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Fig. 64. Luidia maculata (Muller and Troschel). 
(Dorsal view). 













Fig. 65. Luidia savignyi (Aidouin). 
(Dorsal view). 








Fig, 66. Anthenea regaJis Koehler 
(Dorsal View). 
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Fig. 68. Anthenea Pentagonula (Lamarck). 
(Left: Ventral view ; Right : Dorsal view). 
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Fig. 69. Stfcllaster belcheri Gray. 
(Dorsal View). 



Fig. 70. Stcllaster incci Gray. 
(Dorsal View). 
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Fig. 71. Goniodiscus granuliferus (Gray). 
(Dorsal View). 



Fig.72. Pentaceraster multispinas (Von Martens). 
(Dorsal View). 






Fig. 73. Oreaster thurstoni Bell. 
(Dorsal view). 



Fig. 74. Protoreaster lincki (de Blainville). 
(Dorsal view) 

(Specimen from Kilakarai). 





Fig. 75. Protoreaster lincki (de Blainville). 
(Ventral view). 







Fig. 76. Protoreaster lincki (de Blainville). 
(Dorsal view). 

(Specimen from Tuticorin). 








Fig. 77. Asterodiscus elegans (Gray). 
(Dorsal view). 






Fig. 78. Linckia laevigata (Linnaeus). 
(Dorsal view). 










Fig. 80. Asterina cepheus (Muller and TroscheD. 

(Dorsal view) (x4). 


Fi^. 79. Metrodlra subulata (Gray). 
(Dorsal view). 







Fig. 81. Asterina cepheus (Muller and Troschel). 
(Ventral view) (x4). 



Fig. 82. Asterina coronata (Von Martens). 
(Dorsal view) (x4). 
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Fig. 83. Anseropoda sarasini (de Loriol). 
(Above: Dorsal view; Below: Ventral view). 
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Fig. 84. Echinaster purpureus (Gray). 
(Dorsal view.) 






Fig. 85. Ecbinaster purpureus (Gray). 
(Ventral view). 








Zoroaster planus Alcook. 


Zoroaster planus, Alcock, '* Indian Deep Sea Asteroidea ", Annals and Magazin* 

of Natural History ; (6) Vol. XI 189 104. 

The ray$ hyoi in number. In the typo specimen, described by Alcock ( loc . cit.), 
R = 1G r; R *■ being equal to 210 millimetres. 

The disk is extremely small, depressed; the rays are extremely long, and fairly 

tapering, semicylindrical, depressed. 

The abactinal surface of the disc bears slightly enlarged, close-set, sub-hexagonal, 
primary radials and interradials, surrounding a mass composed of a dorso-central and 
radial under-basal plates, all of equal size; all the plates are rather closely covered with 
capillary spinelets, and the dorso-central radial plates carry, in addition, a stout, conical, 
fluted spine; tho narrow intervals between neighbouring plates each bear one papula and 
often also a single large pedicellaria. 

The rays hayo a longitudinal mid-radial row of large, tumid plates, each of which, 
bears, besides the capillary spinelets, a central stoat, conical, fluted spine, much like a 
pedicellaria: on each side oft his row are six (seven in the interbrachia, five at the endj 
of the rays) very close, parallel rows of smaller plates, the lowest row articulating with 
the adaiiibulacrals; these plates, which also fall into transversely parallel series are 
rather distantly covered with capillary spinelets, the central one of which in each plate 
(except in the row immediately adjoining the large, mid-radial series) becomes a long, 
■lender spine that gradually increases in size in each successive row from the abactinal to 
the actinal surface. The narrow intervals between the angles of neighbouring plates 
give passage (except between the two lowermost rows of plates) each to one papula, and 
(on the plates) between the papulae is a rather l^rge pedicellaria. 

The adambulacral plates are short and do not extend far upwards within the furrow ; 
•aoh plate bean on its actinal edge two transversely placed spinelets and occasionally 
a pedicellaria, and every alternate plate has a prominent inter-ambulacral ridge on which 
is borne a row of three spinelets, the innermost being furnished with a cluster of eight 
■mail pedicellaria©, and the one next the innermost with a single large pedicellaria. 
The mouth plates are armed with large, needle-like spines. 

The tube feet (podia) are quadri-serial (i.e., arranged in four rows). 

The Madreporiform plat# is large, tumid and conspicuous, with a coarw, peaoh 

■tone sculpture. 

The colour of the specimens. in life i* aajmon-rad- 

Thi% species h*& been previously recorded from the Laccadive Sea, at a depth of 
1.2P0 f^homa in coral ajnd, aftddst Globigerina ooze. This is a fairly deep sea species. 

This species is very much like the closely allied species Zoroaster Borothri, from 
which, .however,, it is e^ilj distinguished, (i) by the flattened disk very definitely 
flftiiiqited. from the. bwea of the, yaysj ffi) by tha large, prominent, madreporiform 
pla^e; and (iii) by the, lwgo spinel et borne centrally on every pla^e except the basal 
interradials and tha plates of the row immediately adjoining the mid radial row ofl 
each aide. 

Specimens in the colltcUon .—One specimen (wet-prserved) ia contained in the 
Reference Collection, from South Ceylon, in a rather badly damaged condition. 

The arms are very fragile and many oft them ace broken tip. 1&e 

ia soft and the arms are in a flexible and disintegrating- ooaditsOft. Th$, gegaptlt 
of the preserved specimen ie a dull grayish brown. The arm* are, lp»g, th#* a* 
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the l>aee and distinctly demarcated from the disk which is comparatively small. The 
individual plates forming the skeleton of the arms and the disk are distinctly visible in 
the present specimen. 

The general shape and proportions of the disk and arms and the general appearance 
of the specimen very much resembless those of Persephonaster rhodopeplus, which is 

also reprpsented in the Museum collection and which is also, similarly, a deep sea form. 

Measurements: R = 68 mm. 

r =- 20 mm. 

Diameter of the disk : 28 mm. 


CLASS OPHIUROIDEA 

According to Bather’s classification in Lankester's Treatise on Zoology, the Ophiu¬ 
roids are treated m a subclass of the larger class, Stelleroidea, which, according to this 
classification, includes the Asteroidea also. 

But according to the modern system, the Ophiuroidea are treated as a distinct Class 
of the Echinodermata. 

The Ophiuroidea are Eleutherozoan Echinoderms of stellate form with slender, simple 
or branched arms sharply marked off from the dice, as appendages. The arms differ from 
those of the sea stars (Asteroids) in not having a groove along their ventral side, and in 
being of solid construction, and supported by an internal row of ossicles, without 
ambulacral grooves. The podia are reduced to small papillae not provided with ampullae. 
The Opbiuroids are without anus or intestine or any digestive tubes extending into the 
arms. 

The typical Ophiuroids (Order Ophiurae) have a small, flattened, disk of rounded, 
pentagonal or scalloped outline, sharply separated from the five symmetrically placed, 
long, slender, smooth or spiny arms. In the Basket-stars (Order Euryalae), the disk is 
larger and the arms are branched repeatedly forming an elaborate network. 

The tube feet (podia) are arranged in two rows; they are sensory and non-locomo*ory, 
having no suckers: pedicellariae are wanting. The stomach is sac-like, without caecae 
or extensions into the arms. The madreporite is on the oral side. 


The aboral surface of the disk may be smooth and leathery, or covered with small 
spines, or may bear a number of plates embedded in the integument. The arms are always 
long in proportion to the disc and sometimes they may be very long. They present a 
jointed appearance, being composed of four longitudinal series of calcareous plates or 
shields. The arms may be smooth or may bear spines on their lateral shields to a varying 
degree. 

The Ophiuroidea are free-living, active creatures, and are cmomonly known as serpent 
stars from the gnake-like appearance of the slender arms and their flexuous, serpentine 
movement, or as brittle stars from the tendency of the arms to break off readily. About 
1800 living and 180 foBsil species are known. 


The Ophiuroids are mostly small animals with a disk about 10 to 30 millimetres in 
diameter and tbe arms normally about three to five or six times the diameter of the disk 
in length• however, species with small disks mav sometimes have very long arms. The 
basket stars (Gorgonocephalidao) of which there is one species represented m thd 
■Mnsenm collection, are very much larger than the typical Ophiuroids, having disks up to 
ten centimetres in diameter, and with much branched and coned arms. 



223 


The Claos Ophiuroidea is divided into two Orders—the Ophiurea which includes 
the typical Ophiuroids and by far the greater majority of the species and the Euryalae 
which includes the Basket Stars. Both Orders are represented in the Museum collection, 
the former by twelve species, belonging to five different families, and the latter by a 
single species, belonging to the family Gorgonocephalidae. 

ORDER OPH1URAE 

This Order comprises the typical brittle stars or serpent stars and includes by far the 
great majority of the species of serpent stars. The arms are simple, unbranched, mostly 
five in number, but sometimes six or more, moveable chiefly in the transverse plane, 
but they cannot twist or turn to the mouth. The disk and arms are usually covered with 
distinct shields or scales, although these may sometimes be covered with skin or by a 
layer of granules or by spinea. The arm spines are borne on the lateral shields and 
project outwards or towards the tip of the arms. There is only one madreporite. 

As mentioned earlier, five families of this order are represented in the Museum 
collection, namely, the families Amphiuridae, Ophiactidae, Ophiothricidae, Ophioco- 
midao end Ophiodermatidae. 

These families may be distinguished from one another by the following chief 
diagnostic characters :— 

1. Disk generally definitely scaled wirh radial shields 

which arc evident, and which the*** 

ends are articulated by a socket to a ball¬ 
shaped projection of the outer ends of the 

genital plates . • • • • • 2 . 

Bisk scalation more or less completely concealed 
either by little spines or tubercles, or by 
olose-set granules .. .. .. 3. 

2. Two oral papillae at the jaw apex .. Amphiuridae. 

Only one oral papilla present at the jaw apex Ophiactidae. 

3. Disk scalation more or less concealed by little 

spines or tubercles; oral papillae are wanting; 
the arms are spiny with mostly long, thorny 

spines of glassy appearance .. .. Ophiothrioidae. 

Disc soalation more or less completely conoealed 
by closely set granules; oral papillae are 
present in large numbers; spines not as above, 
but may either be strong, stiff and solid or 
small ard oloseiy aprressed to the sides of 
the arms .. - • • • • • • *• 

4. Relatively large and conspicuously coloured 

Ophiuroids with spin/ arms bearing strong, 
generally solid spinos; oral papillae merging 
into a large cluster of tooth papillae — Ophiocomidae, 

Smaller and more dull-coloured Ophiuroids, with 
arms appearing relatively smooth, as the arm 
spines are small and olosely appressed to the 
sides of the arms; oral papillae are numerous 
and in a continuous row, but tooth papillae 

are wantiug .. .. .. .. Ophiodermatidae 



Family AMPHIURIDAE 

The Amphiuridae are distinguished by long, slender, flexible arms with short,, erect 
■pines. The disk is generally definitely scaled with clearly visible iadi»l shields. These 
Ihields are articulated at their outer ends by a socket to * ball-shaped projection ol ti-« 
outer ends of the genitals plates. Oral papilae are present, two of which occur at the 
jaw tip. They are followed along the edge of the jaw by a single row of square teeth, as 
tooth papillae are lacking. The oral papillae are one to five in number, of which the last 
is generally infra-dental. The arms are inserted on the ventral side of the disc. Dental 
papillae are absent. 

The Ophiuroids belonging to his family generally live buried in sand or mud with 

the arm tips protruding. 

A single genus of this family, namely, Ampfiioplus, is represented in the Museum 
collection by a single species, Amphioplus gravelyi, specimens of which have been collected 
from Krus&dai Island and frem Pamban, in the Gulf of Manaar. Formerly these speci¬ 
mens were referred to the species Ophiophragmus relictns under which name they ha I 
been described in the Bulletin entitled;“ Littoral Fauna of Krusadai Island”, Vol. I, 
No. 1, 1927, by Dr. Gravely who originally collected the specimens. Ophiophragmus is a 
synonym for Ainphiura under which name the species are recorded in Koehler’s and 
Lyman’s Monographs, and th6 genus Afnphiura forbes, is, in its turn, partly a synonym 
for the genus A viprtioplvs. * 

Genus Amphloplus Verrill. 

O-Amphiura Forbes (Part) ] 

The disc is small and delicate, covered with naked, overlapping scales, and furnished 
with uncovered radial shields. Teeth are present, but there are no tooth papillae. The 
mouth angles are small and narrow, and bearing a few (usually four or six, rarely eight 
or ten) close-set, imal 1 mouth papillae. The arms arc long, slender, even and more or 
less flattened. The prm spines are short and regular. Two genital openings are present in 
each inter-orbital (interbracliial) space. The scales along the edge of the disc are turned 
upwards, so as to make a little fence-like border. 

The dies wall is encased with fine, regular, overlapping scales and large, flat, 
elongated raidial shields, having at their outer end, a small knob whicli marks their* 
articulation to the long, slender, flattened, .club-shaped genital plate. To this last ig 
fastened an equally long, slender, blade-like scale. The three arm bones nearest thd 
disk margin have their tops elongated outward. The tops of the mouth frames,, though 
small, are considerably fun-owed and grooved, but are devoid of a peristornial plate, or 
have only a thin line crust A short, small jaw which is characteristic of this genus, 

supports the intimately connected jaw plate and the large, flat, oblong teeth. All the 

species have a genital plate of the general shape just described. 

The genus Ampkioplus '13 characterized by the presence of four or more oral papillae; 
•long each jaw edge, and is treated by Koehler himself as a Section of the genus Amphiura 
in his Monograph on the Ophiuroidea of the Siboga Expedition (Koehler, loc. cit. 1905). 

Amphiopius gravelyi James. 

Figure 80. 

Ophiophragmus reUetus , Gravoly, “Littoral Fauna of Krusadai Island, in the Gulf 

of Manaar”. Bulk Mod., Govt.., Mue., T, No. 1, 1927, 

p. 170. 

Amphiopius gravelyi, James. I). B., Journal of the Marine Biological Association 

of India, 1970, Xll, Nos. 1 and S, p. 139. 



Dr. Gravely ( loc. cit., 1927) originally referred these specimens (collected by him 
in the Gulf of Manaar, and contained in the collections of the Madras Museum) to the 
species Ophiophragmus relictus of which Amphioplus relictus Koehler is a synonym. 
Koehler (“Ophiurans of the Philippine Seas and adjacent waters”. Bulletin of the 
United States National Museum, 100, \’ol. 5, 1922, p. 179), has placed this species in 
<be gams Amphioplus and gives a detailed discussion as to why it cannot be placed in 
the genus Ophiophragmus and explains how the arrangement of the mouth papillae 
necessitates placing it in the genus Amphioplus. However, Amphioplus relictus is at 
present regarded as a synonym for Amphioplus depiessus, and the species to which the 
Madras Museum specimens belong have been referred to a new species, namely Amphio¬ 
plus grarelyi by D.B. James (loc. cit., 1970). 

Many of the characteristic features of Amphiura. Amphioplus and Ophiophragrtut* 
Approximate each other very closely, and there is still some uncertainty in the correct 
determination of these genera 

D. B. James (loc. cit. y 1970) has clarified the position with regard to the present 
fcpecies and has described it as a new species, Amphioplus gravelyi , and hence thi3 species 
is described under this currently accepted name in the present account also. 

The following extracts on this species are therefore quoted from D. B. James's paper 
cited above, as his description is based on the type specimens of this species contained in 
the collection of this Museum, which were originally referred to, and described as, th* 
species Ophiophragmus relictus (Koehler) by Dr. Gravely. (loc. cit., 1927). 


“Gravely (1927) in his account on the Echinoderms of Krusadai Island in the Gulf 
•f Manaar reported the occurrence of a brittle star, Ophiophragmus relictus (Koehler). 
Under synonymy for this species he included Amphtura relict a Koehler. Amphiura, relict* 
m currently regarded as a synonym of Amphioplus depressus (Ljungman). A re-examina¬ 
tion of the specimens of l)r. F. H. Gravely at the Madras Museum revealed that they 
Were not A. depresrus but belonged to an undo8Cril>ed species of Amphioplus. They art 

named here as Amphioplus grarelyi after Dr. F. II. Gravely who collected the specimen*. 
The types are present in the reference collections of the Madras Government Museum*'. 


D. B. James hns based his description of this new* species on two specimens having 
disc diameters of 8 and 9 mm. and with the length of the arms being 100 and 110 mm. 
respectively In the smaller specimen the dorsal covering of the disc is lost. They have 
been collected in September, 1925 by Dr. Gravely from Krusadai Island and Pamban 
(in the Gulf of Manaar) respectively. The following is a description of this species as 
furnished by D. B. James (loe. cit., 1970) 


The disc is five-lobed with numerous small imbricating scales. At the centre ol 
the disc there is a small circular scale. Surrounding this scale and placed radially m 
position there arc live circular scales forming the first circle Alternating with these five 
scales there is a second circle of five other scales interradmllv irranged at some distanol 
from the first circle. The size of these large scales is found to vary from 0.35-0.42 mm. 
The scales surrounding the radial shields are slightly larger than tne other scales present 
on the disc. The ecales at the margin of the disc are very small. The radial shields at* 
| 0 n« pointed at the proximal end and they remain separated throughout their lenglo In 
between each pair of radial shields there is a row of three scales. The ratio of breadth to 
Sngth of each radial shield is 1 : 4 •- 1: 4.2. The ratio of the length of each radial shield 
toftie diameter of the disc is 1 : 4.1. 

The interbrac.bi.il area, on the ventral side are completely covered with small imbri- 
eating scales. 

There are four oral papillae on each side of the jaw They ere arranged in a row 
without leaving any space. Of these, the infra-dental papillae are the largest and Oval in 
S The distalmosi papilla is the smallest of the four and situated on the adoral shield. 
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Th* middle two papillae are of the same size and are more or less circular in shape. The 
oral shield is large and pear-shaped. The adoral shields are slightly smaller, three-sided 
and meet interradially. 

The dorsal arm plates are broadly elliptical proxiva&lly, with the proximal and distal 
margins convex and the distal plates are fan-shaped. The dorsal arm plates are contiguous 

with the successive plates. The ratio of the length to breadth of the proximal plates is 
1 : 2.2, and for the distal *rm plates it is 1 : 1.4 — 1. 1.6. 

The first ventral arm plate is very small and three-6ided. The proximal ventral arm 
plates are rectangular and contiguous. The ratio of bieadth to length of each plate is 
1:1. There are two tentacle scales for each tentacle pore. The outer tentacle scale lies 
along the lateral arm plate and is slightly larger than the inner one which liee along the 

aide of the ventral «»rm plate. 

The first two fiee segments have five spines and the next eighteen segments have 
four and the rest three spines. The spines are small, smooth, cylindrical and pointed. 
When there are four spines the third from the upper side is spatulate and when there 
are three spines the middle spme is spatulate. The length of the three spines on the 
twentieth segment from the upper side is 6.49, 5.12 and 3.92 mm. respectively. At the 
lip of the arm all the three spines are smooth, cylindrical and pointed. The ratio of the 
longest spine to the segmeut length is 1: 1.2. 

The colour of the specimens in rectified spirit is whitish.*' 

"Discussion. —The pret-ent species resembles A inphioplus stenaspis, a closely allied 

■pecies in having small radial shields which are separated throughout their length and m 
having shields which meet radically. In A. ttenaspis the spines are “ short and blunt ”, 
while in A. gravelyi they are spatulate as in the cauo of A. iuxtus. But A. yrovelyi differ* 
from A. iuxtus in the presence of distinct primary plates and separate radial shield®. The 
spatulate spines of A. gravelyi are very characteristic. They are flattened with fairly 
tarrated margin. The tips of the spines are rounded, slightly expanded, and at tbs 
comer of each spine there are one or two small teeth. Amphioplus gravelyi can be 
separated from all the known species by the presence of distinct primary scales, small 
separate radial shields and the characteristic spatulate spines. 

Specimens in the collection. —Two specimens are represented in the Reference 
Collection (formerly identified and labelled as Ophiophragmus relidus (Koehler), 
collected by Dr. Gravely, one from Pamban (1925) and the other from Krusadai Island 
(1926). Both are wet-preserved, but are in a mutilated condition. 

(1) In the specimen from Krusadai Island all the arms except one have got separated 
from the disc. The specimens are dull gravish brown (in spirit), but the sides (i.o. the 
lateral edges) of the arms are marked by deep rufous brown (or chocolate brown) lines 
The di»k is small, somewhat pentagonal and granular above, bearing five radial depressions 
with a median raised whitish streak or ridge extending towards the bases of the five arms. 
The spines are moderately large, thick, whitish and regularly arranged at the sides of the 
arms. The <under surface of the arms and disk are paler brown, almost dull whitish brown 
The mouth aperture is very small, almost minute, with five narrow slits radiating from 
it towards the bases of the arms. The arms are extremely slender, very long in proportion 
the diameter of the disc, and serpentine with narrow, pointed tips. 

Measurements: Diameter of the disc : 8 mm. 

Length of the arm : 115 mm. 

(2) The other specimen from Pamban is still more badly mutilated and oonsi^ 
fioly of the detached arms and a fragment of the disc and portions of one or two anno 

attached to it. 



Family OPHIACTIDAE 

This is a small family and is often included under the Amphiuridae. The members 
of Phe family Ophiactidae differ from those of the Amphiuridae chiefly in having but one 
papilla at the jaw apex. In othor characters they more or lose resemble the Amphiuridae. 
Many species, especially of the genus Ophiactis, exhibit pronounced fiauparoua 
tendencies. 

A siugle genus, Ophiactis, is represented in the Museum Collection by a single species, 
Ophiactis savignyi. 


Gems Ophiactis Lukt n. 

1 be disc is circular, robust, closely covered with radial shields and overlapping 
scales, the latter oearing usually a greater or less number of spines. Teeth are 

present, but there are no tooth papillae. The mouth angles \re smalt and narrow, and 
bearing a few (usually two or four) small mouth papillae. The arms are stout, Aims- 
what flattened, of moderate length (four to seven times the diameter of the disc). The 
ana spinet are stout, smooth and sclid. Two genital opening j are present, beginning 
oatoide the month shields. 

With regard to the disc scales and radial shields, the arrangement resembles that o| 
Opkiopholix (especially in Ophiactis aspcrula). '.hough other species such as Ophiacti$ 
enspidatn have much larger and stouter scales. There is a resemblance similarly, in the 
parifltomial plate which is wanting in some species such as Ophiactis kroyeri, or is reduced 
la a aero thin cruet as in ophiactis savignyi, or is smaall and linear, ae in Ophiactis 
uvperula. The genital plate is usually very stout, though long, slender and cylindrical in 
Ophiactis kroyeri. and has, attached to it, a considerably shorter genital scale. The 
arm bones are discoidal and delicate, with thin wings. 

The single species of this genus represented in the Museum Collection, Ophiactis 

savignyi, is fairly widely distributed in the Indo-Pacific Region. 

Ophiactis savignyi .—Falls under the first type, according to Mr. Lyman’s arrange- 
mmfi, in which the number of the mouth papillae increases with age. 


Ophiactis savignyi (Miiller and Troschel). 

Figure 87. 

Opkiaciis Savignyi , Miiller and Troschel, System der Asta riden, 1842, p. OS; 

Savigny Descr. del’ Egypt e, Eohin., pi. ii, figs. 4-S. 

Ophioltpis texradia, Grube, Wieg, Archicv., 18S7, p. 343. 

Ophiactis sexradia, Lutken, Addit. ad Hi it., pt. 2, p. 126; Lyman, Ill. Cat. Mus. 

Comp. Zool., Harvard, No. 1, p. 115. 

Ophiactis Reinhardti, Lutken, Addit. ad Hist,, part 2, 1811, p. 161; pi. iii, fig. 7, 

Ophiactis Krtbaii , Lutkon, Vid., Moddol., 1856, p. 12, Addit. ad. Hist., part 

2, p. 126: Lyman, IUustr. Cat. Mm. Comp. Zool., 
No. 1, p. Ill, figs. 10-11. 

Ophiactis virescens. Or At. & Lutken, Vid. Moddel., March, 1856, p. 24; Addit ad. 

Hist., part 2, p. 128; VII, Transactions of heCon- 
nootiout Academy, I, part 2, p. 265. 

a 

Ophiactis savignyi, Lju., Oph. Viv. Of. Kong. Akad., 1866 p. 323. 

Ophiactis incisa, Von Martens, Wiog. Archiv., 1870,p. 248. 
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Ophiactis savignyi, Russo, Echinodeyjpi recolti pel mer, Rosso. Boll. Soc. Natura- 

Ifeti, Napoli,, Vft, 1*04, p. 161 . 

Ophiactis sexradia, Russo, Ibid., 1894, p. 161. v 

r Ophiactis virens, Russo, Ibid., 1894, p. 161. 

Ophiactis krebsii , Verrill, “Additions to the Echinoderms of the Bermudas”, 

Transactions of the Connecticut Academy, X, p. 186. 

Ophiactis Krebsii , Verrill, “Report on the Ophiuroidea collected by the Bahama 

Expedition, Jowfc City”, Bull. Laborat. Nat. Hist., 
Vol. V, No. 1, p. 34. 

Ophiactis savignyi, Lyman, “Challongor Reports*’, Ophiuroidea, Zoology, 1882, 

pp. 113-115. 

Ophiactis savignyi, Bell, F. J., “Echinodermata”, Report on the Zooloipcal 

Collections made in the Indo-Pacific Ocean during the 
Voyage of H. M. S. “Alert”, 1881-1882 (British Museum, 
London, 1884), p. 138. 

Ophiactis savignyi , Koehler, Siboga-Expcditie, “Ophiuro* Littorales*”,. Siboga- 

Expeditie, XLV b ( =. livr. XXI ), 1905, pp. 26— 2 ‘/ 

Ophiactis savignyi , Koehler, R., Echinides, Qphiures et Stellerides reeuejJLspar 

M. Gravierdaps Je mer Rouge (Folfe de TraiurAj, 
Bulletin du Museum, Paris, 1905, p. 184. u 

Ophipctis savignyi, Koehler, R., Ophiures Zool: Jalirb. Suppl. Vol. II, 1913, 

p. 351. t >-< 

Ophiactis savigiiyi, Koehler, R., Echinoderma I, Beitrage zui Kenntnis; der 

Mocresfauna Wost-africas, Hamburg, 1914, p. 184. 

Ophiactis savignyi,’ Clark, H. L., “The Echinoderms of Ceylon other than 

Holothuriane”, Spoha Zoylonioa. Vol. 10, pari 87 
1915, p. 90. 

Ophiactis savignyi , Koehler, R., “A Contribution to the Study of Ophiurans 

of the United States National Museum”, Bull. United 
# # States National Museum, 84, 1914, p. 41. 

Ophiactis savignyi , Matsumofco, “A Monograph of Japanese Ophiuridea arranged 

according to a new classification*’, Journal of the 
College of Science. Vol. 38. art. 2, Tokyo, 1917, p. 158. 

Ophiactis savignyi, Koehler, R., “Ophiurans of the Philippine Seas and 

Adjacent Waters”, Bull. United State* National 
Museum, 100, Vol. 5, 1922, p. 193; pi. 64, figs. 5 6* 
pi. 96, fig. 2. 

Ophiactis savignyi. Gravely, '‘Litt oral Fauna of Krusadai Island in the Gulf of 

Manaar”, Bull. Madras Govt. Museum (Natural His¬ 
tory), N. S., I, 1927, p. 169. 

Ophiactis savignyi , Clark, A. H.. “Echinoderms from the Marshall Islands” 

Proc. United States National Museum, Vol. 102 1952* 
p. 292. 

This is a somewhat small species of brittle star, of a mottled, dark greenish colour 
(in alcohol), common in the littoral zone at Krusadai Island and Pamban in the Gulf of 
Manaar. It usually has six arms, instead of the noimal five. Koehler in the reference 
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cited Uoc. cit ., 1905, p. 2?) has recorded that among the specimens of this species collected 

by the Siboga Expedition, elevan had five arms, but many more specimens (abonA twenty-* 
four) had six arms. The six-armed condition thus appears to be more common in this 
species than the normal five-armed condition. 

There are six to seven short, thick, blunt, roogh arm spines. The spines on the sides 
of the arms are of moderate size. The young ones usually have six arms. The back of the» 
disc is covered with very small scales. There are commonly two mouth papillae on each 
side, rarely more. 

The radial shields are large, scarcely diverging, nearly or quite touching and close 
together so that only one simple row of scales are found between them. The scales extend 
-only up to the margin of the disc. The 6ide mouth shields are small, rhomboidal with 
rounded comers, and nearly or quite meeting at their outer ends, and near them are'found 
large triangular pieces. The shields oil the back of the arms (upper arm plates) are 
elliptical, twice as broad as leng, microscopically tuberculous, swollen, and usually with 
■a faint lobe on the edge. Numerous disc spines are present. The oral shields are 
quadrangular (4-cornered), with stumpy corners, and slightly longer than broad. Seven 
snort,'thick, blunt opines are present on every lateral shield along the path of the arip. 
Two scales are present at the tentacle pore. 

This species has been collected from Krusadai Island and Pamban, in the Gulf of 
Mannar, and has, in addition, been recorded from Pulli Island adjacent to Krusadai' 
Island, in the Gulf of Mannar, in 1928 (in sponge). This is a widely distributed species 
and is referred to by Hyman in her volume on the Echinodermata (Invertebrata, Yol. IVh 

The bibliography on this species is verv extensive, and has been cited in detail by 
Lyman in 188*2 (Report of the Challenger Expedition, “ Ophiuroidea ”, p. 115, and by! 
Ludwig (Echinodermen des Sansibargebietes, p. 545). 

Koehler (loc cit., 1922), commenting on the Phillippine specimens, of this species, 
Lyman in considering OphiacMs Saviqnyi, 0. sexradiata and 0. Reinhardti, etc., as 
«ynonymou3 terms; but by virtue of the law of priority, it i s the name of Ophiaciit 
imignyi that must be adopted as the accepted name. 

Colour.—The radial shields of the disc are dark with light coloured patches near the 
arms. On the arms, there are dark, scattered spots here and there. On the aboral margin 
of every shield arc found three white spots which become more prominent and clearer in 
the darker areas or patches. This is more or less the colour in the living condition. The 
colour of preserve!' specimens in spirit, however, is dark greenish, mottled with darker 
patches. 

Specimens in the collection. —Numerous specimens aro represented in the Museum’s 

Reference Collection. They are found in two lots, as follows:— 

(i) Several specimens from Pamban, Pulli Island and Krusadai Island in the 

Girtf of Manaar. * ‘ 

(ii) Several specimens specifically collected from Sandy Point. Krusadai Island. 

The specimens are all somewhat small, greenish grey in spirit, with darker green 
broad transverse bands or squarish or circular patches across the upper (aboral) surface 
of the arms. The under side (oral side) is very pale, almost whitish, or pale whitish 
CTeam-coloured. The arms are typically six in number, instead of the normal five. The 
arms are rather narrow and slender and have somewhat pointed tips. The spines on the' 

sides of the arms nre fairly numerous, close-set. regularly arranged and are of moderate 
•ize. The mouth is small and presents a star-shaped appearance with six short radiating 
elite coresponding to the six arms. The upper surface of the disc bears radiating double 

shields at the bases of the arms. The centre of the disc (upper side) is somewhat granular. 

Measurements : (of an average specimen): 

'r r ’ Diameter of the disc: 4 mm. • ... 

Length of each arm : 12 to 15 mm. 



The specimens are common on Krusadai Island and Pamban, in the Gulf of Mauoaar,. 
and sometimes found in plentiful numbers at Sandy Point and on Pulli Island as a 
commensal on sponges. 


Family OPHIOTHRICIDAE. 

The scales of the disk are more or less concealed by little spines or tubercles. There* 
are large radial shields and well developed aboral and oral arm shields. Oral papillae are 
wanting, bat a cluster of tooth papillae occurs on the jaw apex. The arms are spiny,, 
the spines being mostly long, thorny and of a glassy appearance, especially in Ophiothrix 
which is the largest genus of the family. 

Hue is a large family including mostly tropical Ophiuroids which often live aw 
commensals, attached to sponges, gorgonians and other similar marine creatures. 

Three genera of this family are represented in the Museum Collection, namely, 
Ophiothrix, Ophiothela and Ophiocnemis , the first by four species (of which only one, 
Ophiothrix hirsuta has been mentioned in the previous Bulletin of this Museum on the 

littoral Fauna Krusadai Island), and the second and third genera by one species each. 

Those gonora may bo distinguisod as follows : 

1. Disk covered with thorny granules, and very short 

spines, crowned with thorns at the sides and 
tips. Arm spines numerous, flattened, long, 
more or less glossy and thorny 

— Disc covered by very large, nakod, radial shields 
and a few irregular soales or minute plates 
bearing numerous granules. Arm fepines not 
as above, generally shorter, rounded and not 
glossy 

2. Disk bearing a few irregular scales in addition 

to the large, naked, radial shields. Arm spines 
thorny, clubbed and very short, borne on pad¬ 
like side arm-plates 

— Disk covered by minute plates (bearing nume¬ 
rous granules), in addition to the large, naked, 
radial shields. Arm spines numerous, rounded, 
microscopically fluted 

Genus Ophiothrix Muller and Trosohel. 

The disk is sei with thorny grains, very short, and the spines are crowned with 
thorns at the sides and top. The radial shields are in the form of large, triangular swel¬ 
lings* each bounded on its two inner sides by ridges in the skin of the dorssl tide. 
Numerous crowded tooth papillae are present, forming a vertical oval. Teeth are present, 
but mouth papillae are wanting. The spines are numerous (five to ten to each plate, and 
often three times as long as the joints), flattened, more or leas glossy, thorny, haring * 
central shaft with slender side-spurs springing from it. A small, spine-like tentacle-scale 
is present. The base of the jaw is pierced by a hole due to the lack of perfect union between 
the two pieces of the mouth frames. The interbrachial spaces are swelled out to form 
lobes. Two genital openings are present, beginning outside the mouth shields. The outer 
arm joints hear hook9. 

Contrasted with the rather loose and feeble scaling, are the verv large, three-aided 
radial shields, with projecting knobs at their outer ends, where they are articulated with 
tha stubbed knobby heads of the long, stout, rounded and slightly curved genital plates. 
To the genital plates is attached a large, almo&t semicircular genital scale which is 
connected to the mouth shield by an additional scale. Tha heads of the genital plate* 


Ophiothrix. 


9 


Ophiothela. 


Ophiocntmia. 
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OTtr Jh© lop of th© arm which is composed of peculiar arm bones. The joints 
interlocked effectively in a ball-and-socket fashion which provides a fulcrum for the 
powerful muscular action involved in the rapid whip-like movement of the arms in 
Ophiothrix. 

The jaws are very high, but not long. Their height gives room for the great vertical 
oval of tooth papillae and the numerous, but- shorter teeth. 


Four species are represented in the Museum Collection, of which Ophiothrix hirsute 
is th© commonest and most widely distributed species and which is the only one of this 
.genus that has been previously recorded from the Pamban area. 


These four species may be distinguished as follows :— 

1. Ratio of the arm to disk is as 9:1. Arms long 

and flat .. .. •. 2. 

— Ratio of the arm to disk is either 5 or 6 : 1 or 

15-20: 1 ..3. 


2. Radial shields small and naked. Disk beset with 

minute thorny stumps .. .. O. aspidoUi. 

— Radial shields larger, and both radial shields and 
disk closely beset with thorny stumps, or 
short spines .. .. • ■ 0. hirsuta. 


3. Ratio of arm to disk 5 ot 6 : 1 
— Ratio of arm to disk 15 - 20 : 1 


0. koreana. 
0. galatheae. 


Ophiothrix 

Ophiothrix 

Ophiothrix 

Ophiothrix 

Ophiothrix 

Ophiothrix 

Ophiothrix 


Ophiothrix 


Ophiothrix 

Ophiothrix 

Ophiothrix 


Ophiothrix hirsuta, Muller & Troschel. 

Figure 88. 

hirsuta, Muller and Troschel, System der Aste riden, 1842, p. III. 

cheneyi, Lyman, Proc. Boston Soo. Nat. Hist., VIII, 1861, p. 84. 

cheneyi , Lyman, Ophiuridae and Astrophytonidae, III, Illustrated 
Catalogue, Mus. Comp. Zoology, Harvard, I, p. 175. 

hirsuta, Von Martens, Dec ken *8 Reise in Ostafrika, Bd. Ill, i860, 
p. 125. 

hirsuta, Von Martens, Die Ophiuriden des Indischen Ooeans, 
Arch. f. Naturg., Bd. XXXVI, 1870, p. 254. 

hirsuta, Lyman, Roport of the “Challongor*' Ophiuroidea, 1882, 
pp. 214, 217, 218, 226, 312 and 325. 

hirsuta, Marktanner-Turneretscher, BeRChrei- bung neuer Ophiuriden 
und Bomerkungen zu bekannten, Ann. K. K. Naturhiot. 
Hofmuseums Bd. II, 1887, p. 311, Taf. xiii, figs. 34 and 
35. 

variabilis, Duncan, “On the Ophiuridae of the Mergui Archi¬ 
pelago”, Journ. Linn. Soc. Zool., XX I, 1886, p. gg, 
pi. ix, figs. 18-19. pi. xi, figs. 32-36. 

hirsuta, Preffor, Ostafrikanische Echiniden, Asteriden and Ophiuriden, 
Mith. Nat. Mus. Hamburg, Bd. XIII, 1893, p. 48. 

hirsuta, Ludwig, Echinodermen des Sansibargebietes, Abh. Senoken- 
borg Naturf. Gesells., Bd., XXI, 1899, Heft-4, p. 549. 

hirsuta, Koehler, Siboga-Expeditie, Ophiures Littorales, 1905, p* 93. 
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Ophiothrix hirsuta, 


Koehler, K., “Revision des Ojbhhms dii Musbtiiii d'his'toito-' 
Naturelle, Bulletin Sciehtifiqv.e, Vol. 44, 1907, p. 338. " 


Ophiothrix hirsuta, Koehler, R., “Ophiuroidea”, in Fauna Sudwest Austra¬ 
lians, Vol. 1, Lief. 4, Jena, 1907, p. 252. 


Ophiothrix hirsuta , Mac Intosh, Donald, 0., “The Marine Fauna of the Mergui 

Archipelago, The Ophiuroidea’*. Edinburgh Proe. Roy. 
Phys. Soc., Vol. 18, 1911, p. 93. 

Ophiothrix hirsuta, Clark, H. L., Catalogue of Recent Ophiurans, Mein. Mies* 

Comp. Zool., Vol. 25, No. 4, Cambridge, 1915, p. 272; 


Ophiothrix hirsuta, Mat.sumoto, “A Monograph of Japanese Ophn.ridoa, arranged 

according to a new classification”, Journal of toe College 
of Science, Vol. 38, an. 2, Tokyo, 1917. p. 225. 

Ophiothrix hirsuta, Koehler, R., “Ophiurans of the Philippine Seas and Adjacent 

Waters”, Bull. United States National Museum, 100, 
Vol. 6,1922, p. 234, pi. 31, figa. 1,2; pi.33, fig. 13; 
pi. 99, fig. 2. 


Ophiothrix hirsuta. Gravely, “Liticral Fauna of Krusadai Island” in the Gulf 

of Mannar”, Lull. Madras Government Museum, 
(Natural History), N. S., I, No. l, 1927, p. 170. 


The arm8 are very long and fiat, slender, about 9 or 10 times as long as the diameter* 
of the disc. (Arm to disc. : 9 :1 or 10 :1). Both disk and radial shields are closely be set 
with thorny stumps or short spines. This species has a thick disc skin set with small, 
separated scales, each bearing a thrrn or spine. The disc is ccovered with very fine short 
hair — which can be recognized only under a magnifying lens — and which, in the area 

.of the radial shields aro replaced by granules or short, small, cylindrical bodies. Thua 

mouth shields are broader than long, and three-cornered. 


• In each iiiterbinchial space, there arc about eight to fourteen radiating rows of scales. 
The disc covering rbove consists of thorn}’ stumps which lengthen below into short spines.. 

The genital clefts are separated behind the mouth shields, only by a narrow bridge, 
which are formed into diverging shelf-like ledges. The shields on the oral side of the 
arms are very slightjy longer than broad, at the sides with rounded angles, and on the 
aboral margin slightly emarginated. 

The shields of the back are very broad, with convex, aboral margin and lateral 
angles. The spines are in ten rows, of which the lowest are very small, and th* 
appearmost row is also small. The longest are two or three times as long as the breadth 
of the back shields. 

The specimens are generally bluish grey in colour (in alcohol). 

The young specimens of this species have the radial shields proportionately larger 
and more nearly approaching in the interbrachial spaces. 

Koehler (loc cit., 1906), commenting on the Siboga Expedition specimens, adds 
a few general remarks on this species. 

The dorsal brachial plates are very much widened transversely; their distal border 
meets the lateral sides at sufficiently open angles, ordinarily rounded, but never sharp 
nor pointed. (The surface of the piates is granulose. The spines are numerous, always 
more than six in number. They are transparent, vitreous (or glassy) and finley Serrated 
throughout their length or on their greater part. The ante-penultimate dorsal plate has 
sometimes a tendency to widen slightly towards the extremity. 
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Dr. Gravely ( loc . cit.), recording this species from Pamban. t(Galf of «Manaar)'.uit* 
Hit* previous Bulletin of this Museum on the Littoral Fuana of Krusadai Island (1927) 
statro-ihat colour of'these specimens m spirit is a bluish grey. The arms are* long and. 
dendfc*, about niner times as long as the diameter of the disc and their side* are 

thickly covered with long, slender, glassy, finely serrate spines. 

'•jw*-* 

Koehler (loc. cit., 1922), commenting on the Philipine specimens, of this species, 

reports that thero is considerable variation in this species. 


The general .colour of the specimen in alcohol is grey; the radial shields are 
tighter, with small blue spot, a series of small blue spots runs along the distal border 

of each upper arm plate. The rad?al shields show only small and closely crowded 
granules which leave naked a considerable part* of their surface. The upper arm plates 
are typical in most specimens. 


Koehler reports that m a specimen examined by him from the Red fiei, the radial 1 
shields are very much more extensively covered with grannies than in the Philippine! 
specimens. 

The club spines of the dorRal surface of the disk in this species are usually thick 
and stout and conical in form and they terminate in thick points which vary from four to 
•ix number. At some distance from the disk, the first ventral arm spine is transformed 
(into a hook with three or four branches of the form which most commonly seen iu 
fhe genus Ophiothrix , that is to say, with the terminal point very stout, the second 
much weaker, and the third or the following two still weaker. This form is different 
from what occurs in Ophiothrix galatheae. The rounded or oval tentacle scale ends in 
a point. 

Ophiothrix hirsute is a very widely distributed species found throughout the whole 
of the Indo-Pacific Region. 


Specimens in the collection .—This species is very common at Pamban in the Gul£ 
of Manaar and several specimens have been collected at Pamban. A few wet-preserved 
specimens of this species are represented in the Museum’s Reference Collection, of 
which one wa* collected at Shingle Island and one at Krusadai Island, and the rest from 
Pamban Bridge at Pamban, in the Gulf of Manaar. These last specimen* were 
Collected in September, 1U48. 

(1) One specimen. Locality; Sbingle Island, in the Gulf of Manaar. 

rm The specimen is bluish prey in colour (in alcohol*, the arms bearing distinct, dark 
purplish brown cross bars. The arm9 are long and slender, about nine times as long 
as the diameter of the disk. The sides of the arms are thickly beset with long, 

slender, somewhat translucent, whititb spines, darkened at their tips and finely 

aerrate. 1 The disk is covered vith coarse, thorny granulations and each in=erbrachia| 
space bears eight to fourteen radiating rows of scales. 

Measurements: Length of the arm : 80 mm. 

Diameter of the disk: 9 mm. 

*•" (2) One specimen, wet-preserved, Locality: Krusadai Island, in the Golf ol 

Manaar. 

The specimen is dark bluish grey in spirit. The arms are long, slender and 
somewhat flattened. The top of the disk is traversed by raised, radiating ridges The 
surface of:*the disk is covered with thorny granulations. Two of the arms are broken 
In, this specimen, one of the arms being broken off almost at the place where it joins 
«he disk. , ... - *r 

Measurements:. Length of the arm: 98 mm. 

Diameter of the disk: 11 mm. 
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13) Six specimens, vet-prewired. Locality: Pamban Bridge, Pamban, in th* 
gulf of Manaar (September, 1948). 

The specimens are rather fragile and some of them are in a rather badly mutilate*! 
Condition with the arms detached from the disc. The disc and arms are dark purplish 
Dr blackish brown, while the spines ak the sides of the arms are slender wliitj'sh and 

glossy. 

Measurements : (i) Of tbe largest specimen In Ihia loU 
Length of the arm : 114 mm. 

Diameter of the disc: 16 iem. 

(ii) Of a smaller specimen ; 

Length of the arm: 72 mm. 

Diameter of the disc : 9 mm. 

OpWothrlx (?) koreana Duncan. 

FlOCHM 89 X2TD 60. 

Ophiolhrix kortana. DuaoaD, “On some Ophiuroidea from Koeran States**, Journ.. 

Linnaean 6ooiety, Zoology, XIV, 1878, p. 473:pl. ii‘ 
figs. 28-32- 

Qphiothrix koreana, Lyman, “Challenger Reports”, Ophiuroidea, Zoology. V*. 

1882, p. 216 andp. 226. 

Ophiolhrix koreana, Marktanner-Turneretscher,G. Beschrei bungen neuer Ophiu- 

riden, Ann. k.k, nat. Hof muaeuma, Wien., Vol. • 
1887. p. 308. 

Ophiolhrix koreana. Clark H.L., “North Pacific Ophiurana in the Collection of the 

United State* National Museum”, Bull. United State# 
National Museum, No. 75, 1911, p. 257; figs. 127 and. 
128. 

Ophiolhrix koreana, Clark H.L., “CakJogua of Reoent Oyhiurans”, Mem. Mu*. 

Comp. Zool., Vol. XXV, No. 4, Cambridge, 1916 p. 273. 

Ophiolhrix koreana, Matsumato, “A Monograph of Japanese Ophiuroidea, arranged 

according to a new classification’*. Journal of the 
College of Science, Vol. 38, art. 2 , Tokyo, 1917, y. 230. 

Ophiolhrix koreana, Koehler, R., “Ophiurans of the Philippine Seas and Adjacent 

Waters*’, Bull. United States National Museum, 10<V 
Vol. 5, 1922, p. 242, pi. 45, figs. 1—5; pi. 99, fig*. 4. 

This species has been originally recorded from the Korean States at a depth of 2 t<» 
S Mhoma by Duncan ( loc. cit., 1878) who first described it as a new species. 

The specie* come* under the .following grouping in Lyman’* arrangement (loc. 
41 .. 3882). 

1# Arm* fir* to «ix time* the diameter of the disk. Radial shield* essentially nalod» 
ft tfgh*. re-entering curie is present in the outside of the under arm plate *'. 

The disk is usually circular in outline and rarely pentagonal; it ig rather thick* 
flat above, and swollen at the interfcrachial spaces. The radial shields are longer than 
broad, narrow and rounded within, and broad without, where there is a short projection 
over the arm. They are more closely set outside than within, and are often slightly 
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feparated by dermal tissue. Their outer margins are sunken, as it were, and rounded, 
and their surface is covered with a skin whcih supports a very few stumps, which may 
nearly be covered by them, and which may have spinelets and even a short spine ol 
two upon the surface. The stumps are swollen at the base, constricted in the cylindrical 
portion and are armed with three sharp, slender, widely Bpaced thorns. The thorns 
are rarely two and four in number. The spinules are longer than the stump, and have* 
longer thorns. The spines are glassy, slender and toothed at the aide. 

The rest of the upper surface of the disk is crowled with stumps, resembling those 
of the radial shields. There are spines and spinules in some specimens, near the centre. 

Towards, and on, the interbrachial spaces, reaching in a triangular patch on to the 
tinder surface, are spinules, which become crowded inferiorly. They are slender with 
awollen bases of attachment, and have long, trifid thorns. 

In the living condition, there is a reddish tint on the centre and in the inter- 
radial spaces, and it also sometimes encircles the whole disk as with a narrow band. 
?The tips of the etumps and spinules are often red. The disk is covered with a skin, 
under which traces of scales may sometimes be seen. 

The mouth shields are small, broader than long, diamond-shaped rounded at the 
sides, angular within and surved without. The oral edges are elightly re-enteringly 
curved. The inadreporic shield is elliptical and large. 

The side mouth shields are rather large; they are narrrow at their inner edge, 
where they do not unite, and broad and triangular where they are in contact with the 
first lower arm plate. Their oral edge is curved, with the concavity towards the jaws^ 

The pairs of jaws are slender and are widely separate, and each jaw of the 
separate angle is distinct near the mouth shield. 

The tooth papillae are in a very long, narrow oval; they are small, and crowded fit 
a row of six or more inferiorly and become gradually larger above until they approach! 
the true teeth. Within the edge of the oval thus formed there is a well separated mas* 
pf tooth papillae in two rows, and they are larger than those around. The number of 
papillae is variable. 

The teeth are narrow, flat, slightly rounded, and sometimes have a boss on thft 
free end; they increase in size upwards, but the highest is sometimes smaller than th* 
others.. There are five in all. 

The lower arm plates are typically slightly broader than long, broader without 
than within, with sides sloping inwards. The lower arm plates increase in size from! 
the oral ring to where the arm is well free from the disk, and they retain a consider¬ 
able dimension until the terminal third, where they decrease gradually. The plate* 
are rather separate and united by skin, and they are rather flat and form the bulk o( 
the under surface. At the tip of the arm the plates are longer, less incised, and artf 
closer together. 

The upper arn plates are close, longer than broad, angular orally, with a straight 
edge there, and they are boldly rounded distally. They slope on either side from at 
median, faint, central ridge, which ends at the roundel extremity, in a faint nodule* 
The sides slope to the angle and aie overlapped by the side arm plates, and on© uppeij 
arm plate slightly overlaps that next te it. Kea r the tip, the length of these arm-plate* 
Increases over the breadth. A white longitudinal line with a red or purple one on eitlu* 
Aide, of greater or less breadth, is usually present. 

The side arm plates are well developed, and stand out from the arm, forming with 
fhe coneeting skin much of the side arm. Below, the free edge extends outwards on * 
level with the surface of the under arm plates, and supports short spines and tb* 
•mall tentacle-scale. Above, the inner end of side arm-plate is prolonged into a shortr 
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angular process with a curved margin, which overlaps, and to a certain extent separates 
the Upper arm plates. This process, has one- or more long spines on its surtacb.-wriMfoi 
pthers are on the free edge of the plate, where it forms the side of the arm.-"' 
plates extend on the under surface of the arm, but do not meet, and are broad endtlgfc 
>0 place the tentacle scale well outride-. • The scale is small, largest at the base, arid 
minutely thorned. . • > • ,.u > . - *.*i i .-wo 

The spines near the disk are numerous and they vary from 9 to 12; farther on, 
they diminish to 7, 5 and 3 in number. 


*eo//« 


The spine next fo the teStaiife^ scale is the smallest, and is a mere spinule, with a 
Sharp’ thorn on the plates nearest the disk and for'some distance, hat soon the tttom 
becopes bent and a second one foims on its side, and there is, a boss like prominence 
below and near the origin.. This two-toothed and curved.hook increases in sue towards 
the end of the arm. i» glossy and points orally. Sometimes there are three teeth. Tft» 
next spine is slightly larger, is fiat, tapering, serrated and striited, and is often' bushj 
the broad top, or its top may b-j sharp. Sometimes the denticles on the side are. long 
enough to simulate hook-processes. The third is slightly larger, and the others iuc 
crease in length and size, the maximum being reached on the shoulder of the arm, and 
before the process of the side arm plate is reached. Occassionally on the top of . the arm 
and on the extremity of the side arm plate, there is a smaller, needle-shaped spine with¬ 
out denticulation The spines, as a whole, are flat, striated, many-toothed and end with 
•hrap brush of thorns, or are blurt and rarely simple at the termination. All have a 
distinct, boss-liko base, and are glrsay when young, and more opaque, when old and 
dry. 


The type locality is Korean Btraits. The type of this species was collected in th« 
Korean Straits at a depth of 23 fathoms. 


The chief diagnostic characters of Ophiothrix Koreana are as follows (according 
Ho Lyman) : . $ • 


It is similar to Ophiothrix s\nculata, that is to 6ay, the disk is beset with! 
Ihomy stumps and slender spines or with either alone. The arm spines are longe* 
than in Ophiothrix angulata. The colour in alcohol is blue, but in life it is reddishl 
or purplish. - 

But the under arm plates are proportionately longer; and the lowest arm spine 
keeps the form of a double book till quite near the base of the arm. 

'■ . .v '.if .0 PM* \ ...* 

However, as Koehler ( loc . cit.), states, there is considerable variation in this 
species, especially in regard to the armature of the dorsal surface cf the disk. In mil 
the specimens examined by Koehler, the ralial shields are reported to be very largg 
ind the large size constitutes one of the specific. characters of Ophiothrix koreana. 
The shape of the upper arm plates is also very characteristic the distal ’angle makes- ^ 
sort of rounded and slightly projecting beak, and the two aides which bound it are very 
slightly turned mwadly instead of being straight, or even sometimes convex. v 

The tentacle scale i3 not small as Duncan (loc. c#.), states in his original descrip¬ 
tion; it is rather large, oval in shape and shows on its distal border sometimes a short* 
« 50 nical point broadened at the bare, and sometimes several smaller points. 

The general colouration is always roseate; sometimes it passes into a reddish 
yellow. It is not rare to see a white band extending all along the median dorsal line,ol 
Che arms, bounded on either side by a red or pink band showing a more or less darV 
purple spot towards the distal border of each upper arm plate. In some specimens, 
the upper arm plates show at intervals a large, dark purple spot which occupies a greats* 

part of th^ir surface. • ♦' ; 


’** Specimens in the collection .—Three specimens, of which one (from Ravapuram 
Bay, Chingleput District, is doubtfully referred* to this species) are represented in th* 
Museum's Reference Collection; f • f t << **»•- r 



(1) Two specimens, wet-preseived (in alcohol); Locality: Pamban, in the <3all 

Mannar, 1922. ■- ■>' 

These are small specimens and are perhaps young ones. These are earthy browil 
|n spirit. Die spines on the sides of th© arms being whitish and glassy in appearance. 
The arms are five in number, rather short, being five to six times the diameter of the 
fliak. On the under side, the arms are paler brown, but the mterbrachial areas are 
clearly marked out as distinct, dark brown, circular patches. In the smaller specimen, 
Ihe arms are very much curled and entwined. • -*«•■* 

Measurements: (of the larger specimen) 

*i* Diameter of the disk: 4 mm. 

Length of the arm: 20 mm. 

(2) One specimen, labelled Ophiothrix sp. seems referable to this species. The 

specimen is wet-preserved, in alcohol. Locality: Royapuram Bay, Chinglepu* 
Oigtrioty ,,kl 

This is a small specimen, with five arms, and dull creamy brownish in colour. The 
arms, except one, are all broken. The arms bear distinct, cross bar-hke markings of * 
Barker brown coluor. The upper surface of the disk bears granules. The centre of thd 
fliameters of the disk. The specimen is apparently a young one, and approached 
Vphiotkix horeana in many respects. 

Measurements: Diameter of the disk: B mm, 

Length of the arm22 mm. 


Ophiothrix aspidota Muller & Troschel. 

Fiqtjbm 01 as d 02. 


Ophicthri* aspidoto , Muller and Troschel, System Ajfceriden, 1842, p. 114 . 

Ovhiothriz aspiddto, Lyman, "Ophiuridae and Astrophytidae.old and new”, 

Bull. Mus. Comp. Zoology, Harvard, Vo). tH, No. 
10, Cambridge, 1874, p. 234. 

Ovhiothriz aspidoto , Lyman, Challenger” Reports, Ophiuroidea, Zoology, VoL 

V. 1882 p. 87, fig. fiO—$4. o 

Ovhiothriz aspidoto , Koehler, R., “Ophiures nouvellee ou peu oonnues”, Mem. 

* . . .i • Soo. Zoologique da France, Vol. XXVIL 1904, pi 21. 

and P. 227. , 


Ophiothrix aspidoto . Clark. H.L., "Catalogue of Recent Ophiurans”. Mem, 
‘7i ... Mus. Comp. Zoology, Harvard, Volume XXV, 

No. 4- Cambridge, 1915, p. 209. 

Ovhiothriz aspidoto . Koehler R., “Ophiurans of the Philippine Seas and Adjaoent 

Waters”, Bull. United States National Museiun, 

Vol. 5, 1922 p. V09 pi. 32, figs. 1—0;pl, 33, fig. 7; pi. 
97. fig. 3. 

The disk is granulated. The radial shields are amooth and ihe tn&uih ahialdi *ffe 
annall broader than long. The shields of the oral side of the arms are four-cornered. 

The back shields of the arms are without a keel or wedge, and with a alighily eontt* 
4boral margin and without a pointed tip. The spines are arranged in eight to nine rowii 
»nd are fiat and soft, the longest being twice as long as the breadth of the back shield* 
Df the arms; the lowermost spines are very small and increase gradually in size; thd 

tapp« ones are aa big aa the lateral ones. 


Th;a specie*. as well as the next one, Ophiothrtx galatheae , are included under 
following grouping according to Lvman’a arrangement based on than: key character* 
(Lyman, loc. cit., 1882): 

“ Redial shield* naked. The arms are long and flat; the anna as compared with Qxm 
disk are as 9 — 20: 1 

The diagnostic characters of Ophiothrtx aspidota are summed up by Lyman aa 
follows: 

“ Ann to disk 9 : 1. Radial shields small. The disk is beset with minute thornj 
stumps. The under ann plateB are much wider than long, with rounded comers. " Bol 
there is considerable variation and in 6ome specimens the radial shields are large. 

The arms are flattened and remain of the same width over a very large part of theii 
length. 

The club spines of the dorsal surface of the disk are short, rather broad, and nor¬ 
mally terminate in three subequal; sometimes these spinulea are four in number 
or two only. Toward the borders of the disk, the club spines become a little longer and 
more slender. The first ventral arm spine becomes transformed rather rapidly into ai 
hook which never becomes very large, and which may show as many as eight or nind 
eubequal points of its concave side. The subsequent spines bear very closely crowded 
®nd much elongated teeth on their proximal border, while the teeth ara short conical 
and few on the distal border. The tentacle scale is elongated and ends in a sharp point. 

The general colour of the specimens during life is light pink; the dcreal surFac* 
fbf the di*k is light-coloured; the arms are a little darker and show slightly darker anno* 
Rations. On the ventral surface th( disk is light grey and the arms are pinkisG grey, witli 
traces of annulations and a darker spot toward the middle of each of the UDder ami 
plates. The spines are colourless. Some dark purple dots are found on the radial shield^ 
and on the upper arm plates at the base of the arms. There is no trace of a dorsal 
median line along the arms. Some specimens are violet grey during life and the spina* 
•re sometimes greyish. 

Describing a specimen of this species collected by the Albatross Expedition, in thd 
United States Natonal Museum Collection, Koehler (loc. cit., 1922), states that thfl 
radial shields are large, absolutely naked, and their surface is very finely granulosa 
The granulation of the upper arm plates is scarcely marked. The arm plates arfl 
trapezoidal in shape with the distal border almost straight, and the lateral angles aie 
*erv sharp. The adoral plates are widely removed from the median inter-radial line 
end they show an irregularly rounded principal portion continuing by a slender procesa 
fvhich separates the mouth shield from the first side arm plate. 

The under arm plates in larger specimens are distinctly broader than long, while in 
small?r specimens, they afe almost squarish and as long as broad with the distal horde* 
rery slightly rounded. 

Muller and Troschcl's (loc. cit.), original type specimen is reported to havo been 
Collected from the East Indies. Lyman has recorded it from Celebes. This species haa 
also been recorded from Madagascar, from Ceylon and from Karachi. The specimen 
in the Madras Museum collection which is from Krusadai Island, appears to be the first 
record of this species from the East Coast of South India. 

Specimens in the collection .—One specimen, wet-preserved (in alcohol). Locality : 
(Krusadai Island, Gulf of Mauaar, 1922. 

The specimen is fairly large, dark purplish brown in spirit. The arms are very long 
fci proportion to the disk and somewhat flattened and distinctly cross-barred with darW 
markings. The. arm* bear spines which are long, slender, pointed and darkened at their 
Kps and closely crowded. The upper surface of the disk hears small, close-set granule* 
Jminute thorny stumps) and strong, elevated, radiating ridges separated by deep fur¬ 
rows- The arms are five in number. 
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In this particular specimen, one arm has been lost. The length of the arm is about 
0 times the diameter cf the disk. On the under side, the genital pouches are seem 
fcjearly as large, blackish, rounded structures in each of the five inter-brachial spaces. 

MeaaurmenU: Diameter of the disk: 15 mm. 

Length of the arm: 135 mm. 


Ophlothrix galatheae Lutkcn. 

FlQUB*S 93 AJT9 94. 

Ophiotkrix galatheae, Lutken, Ophiuridervm novarum descriptir up nrrnulJeo, 

Overs. K. d&nake Vidensk. Salsk. Forh., 1872, p. 90 and 
p. 10b. 

Ophiotkrix galatheae, Lyman, ‘'Ophiuridae and AstrophvtJdae of the Challenger of 

Expedition”, Bull.Mus. Comp. Zool. H&rxard, VJ, 1879 # 
p. 64. 

Ophiotkrix galatheae, Lyman, “Challenger Reports”, Ophiv.ro!dea, Zoology, Vol 

V. 1882, pp. 217, 227. 312 and 325. 

Ophiotkrix galatheae, Bell, J., "Eohinodermafca” in Reports of the Zoological 

Collections of "Alert”, 1884, p. 142. 

Ophiotkrix galatheae, Marktanner—Turneretsoher, Beschrei bu gnever Oph'rudiden 

und Bemerkungen zu bakennten, Ann. K.K. nat. 
Qufmuiouma, Bd. 11, 1837, p. 309. 

Ophiotkrix galatheae , Bell J., "Echinoderms from Tuticorin” Proc. Zool. Soo, 

London 1888, p. 388. 

Ophiotkrix galatheae. Brook, Die Ophiuridenfauna det Indischen Arohipels, Zeil 

f. wiss. Zool Bd. XLVII, 1888, p. 517. 

Ophiotkrix galatheae , Loriol. P. de, Echinodermes de la baie d' Amboine, Rev. Suisse 

de Zool., Vol. I, 1893, p. 420. 

Ophiotkrix galatheae, Kobhler, R., Siboga-Expeditie, Ophiures Littorales, 1905, 

p. 84. 

Ophiotkrix galatheae, Koehler, R., Echlnides, Stellerides te Ophiures recueilles 

par M.M. Bonnier et Perez dans lamer Rouge (ootei 
d' Arabie), Bulletin du Museum, Paris, *905, p. 458. 

Ophiotkrix galatheae, Koehler, R., "Revision des Ophiures du Museum d* Histoire 

Naturelle, Bull. Scientifique Vol. 44, 1907, p. 333. 

Ophiotkrix galatheae , Koehler, R.. Asteries et Ophiures dos ile« Aru et Kei, 

Abh. Smokenberg, Naturf, Gaaells Vol. 33. 1910. 
p. 294. 

Ophiotkrix galatheae, Koehler, R., Bull. Muse6 Ooeanographique, No. 311, Monaco, 

1915 p. 272. 

Ophiotkrix galatheae , Koehler, R., "Ophiurans” of the Philippine and Adjacent 

Waters”, Bull. United States National Museum, 100 
Vol. 5.1922. p. 233. * 

This species is included in the group of Ophiouroids showing the following charac¬ 
teristic feature according to man’s arrangement; 

“ Radial shields naked. Arms long and flat, and, aa compared with the disk, 9 w 

«: X 
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The diagnostic features of Ophiothrix galatheae are as follows 

..i . ...i f 

The proportion of the arm to the disk is as 9 : 1. The radial shields are anally 
[The disk is beset with minute thorny stumps. The under arm plates are much widen 
than long, with rounded corners. 

The radial shields bear a few scattered granules in some specimens, but are absolu¬ 
tely naked in others, showing only small, blue dots. Sometimes the radial shields are* 
largo and the two shields of each pair are very close together with their internal border# 
•traight. Usually the granules which cover the dorsal surface of the disk in the inter- 

radial spaces &ro short and conical with three or four short and blunt points us usual, 

but may. be occassionally unusually elongated, forming true spines, with rather elongated 

points. 

The arm spines are well developed; on the first arm segment, the first ventral spine| 
(which is thick and strong, shows a few processes which end in sharp points. It is only 
at Bomo distance from the diet that these points develop further, while the dimension^ 
of the spine become somewhat reduced. Further on, when the transformation into a 
book is complete, this first spine is also greatly reduced in size and usually shews fouij 
elongated, rather well spaced out points; the terminal point which forms tho extremity 
Of the hook, is a little stouter than the three others, which remain subequal. The ten¬ 
tacle scale is large and rounded, and bears on its free border a few conical and subequal 
points. 

This species is widely distributed in the Indo-Pacific Region and has been collected 
Croin numerous localities in this region, including Tuticorin and Pamban on tho coasts of 
Bouth India. 

Specimens in the collection. —There are several specimens collected from Pamban, 
|n the Gulf of Manaar, in 1922, contained in the Museum’s Reference Collection, but 
they are all in a very bad state of preservation and in a fragmentary condition, with ex¬ 
tremely brittle arms, which Lave bioken up. 

The arms are flat and very long, about 15 to 20 times the diameter of the disk. Thn 

upper surface of the disk is covered with close-set, thorny granules- The epmea at the* 
■ides of the arms are slender, long, translucent white and close-set. The specimens arej 
bluish grey or greyish brown (in alcohol), the disk being darker, almost blackish brown. 

Measurements: (i) of a larger specimen in which all the arms have been broken 
into bits; Locality: Pamban, Gulf of Manaar: Diameter of the disk: 16 mm. 

(ii) Of a smaller specimen (also from Pamban): Diameter of the disk : 6 mm. 
[length of the arm: 90 mm. 
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Genus Ophiothela Verrill. 

The disk is covered by very large, naked radial shields and a few irregular scales^ 
Numerous crowded tooth papillae are present, forming an irregular, vertical oval.. Teeth 
are present, but mouth papillae are wanting. The arm spines are thorny, dubbed and! 
*ery short, borne on pad-like side arm plates, which stand out free from the arm. The 
upper arm plates are broken in irregular pieces, or represented by several wart-like 
swellings. The base of the jaw is pierced by a vertical hole. The interbrachial spaces 
are somewhat swollen. Two large, genital openings are present, beginning outside thd 
mouth shields. The skeleton is like that of Ophiothrix. 

k single species, Ophiothela d^nae, is represented in ’the MusewaiioollectiAb, andl 
baa been collected both from the Madras beach and from the Pamban area in the Gulf 
<af Manaar. 



Ophiothela danae VerriJl. 

' FlGtTBB 96; ’** ' * 

Ophiothela danae, Verrill, Proc. Boston Soc., Nat Hist., XIJ, 1869, p. 391. 

Ophiothela dame, Lyman. “Challenger” Reports, Ophiuroidea, Zoology, V„18B2, 

pp. 230, 312, and 326. 

Ophiothela danae, Marktanner-Turneretsoher, 1887, Besohreibung neuer Ophiuriden 

and Bemerkungen zu bekannten. Ann. K.K. Naturh»t. 
Hofmuseum8, Bd. II, 1887, p. 133. 

Ophiothela danae, Doderlein, Bericht uber die von SEMON gesammelten 

Ophiuroidea in SEMON, Zool. Forschungereisen, Bd. V, 
1897, p. 297, pi. xvii, figs. 26, 25 a and 26 b. 

Ophiothela danae, Koehler, R., Echinodermes recuellis par 1* Investigator dans 1’ 

Ocean Indian. Les Ophiures littorales, Bull. Scientif., 
Vol. XXXI, 1898, p. 88. 

Ophiothela danae, var. involuta, Koehler, R., 1898, lbid. t p. 88. 

Ophiothela dame, Doderlien, Uber enige opizoish lebende Ophiuroidea, in SEMON, 

Zool. Forschungesreisen, Bd. V, 1900, p. 486, pi. xxxvii, 
figs. 3,3 c. 

Ophiothela dame, Koehler, R., Siboga Expeditie, Ophiures littorales, 1906, p. 117, 

,Ophiothela danae, Koehler, R., Echinidea Stellerides et Ophiures recueilles par 

MM. Bonier et Perez dans la mer Rouge (cotes d’ 
Arabie), Bull, du Museum, Paris, 1905, p. 458. 

Ophiothela danae, Koehler, R., Revision des Ophiures du Mnseum d* Histoire 

naturelle, Bull. Scientif., Vol. 44, 1907, p. 340. * 

Ophiothela danae, Koehler, R., * Ophiuroidea, in Fauca Sudwest Australiens, 

Vol. I, Lief 4, Jena, 1907, p. 253. 

Ophiothela dame, Clark, H.L., “Catalogue of Recent Ophiurans” Mem. Mus. 

Comp. Zool., Vol. 25, No. 4, Cambridge, 1915, p. 284. 

Ophiothela dame, Mataumoto, “A Monograph of the Japanese Ophiuroidea, 

. . . U l . arranged according to a new classification 7 ’, Journal of the 

College of Science, Vol. 38, Art. 2, Tokyo, 1917, p. 831. 

H •: ... . ‘»» 

Ophiothela dame, Koehler, R., “Ophiurans of the Philippine Sees and Adjacent 

Waters’*, ' Bull. United States National Museum, 100, 
Vol. 5, 1922, p. 297, pi. 59, figs. 1, 2 and 3; pi. 103, 

fig. 1. 

Ophithela danae, Gravely, Bull. Madras Govt. Museum, (Natural History), 

“Shells and other Animal Remains of the Madras 
Beach’*, Part I, 1940, p. 87. 

/This species has been recorded along the East Coast of South India from tba 
Madras Harbour. It is a smaller species than the next one (Ophiocnemis mvrmoraXa > 
which also occurs in the Madras Harbour, and has six arms. In the Madras area, il 

Jives. in the Madras Harbour and is common among oysters, etc., attached to pieM 

(Gravely, loc. cit,, 1940).-t. •. . ' r- *t\; ' . • • t‘ ■ r 

iThe radial shields are large, and the interbrachial spaces are very narrow and 
.smooth or s# with a-few grains. There are six arms; the upper wirfaoe ef which ia 
eparsely granulated. -■ ■' 
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The dorsal surface of the disk bears numerous large tubercles. On the dorsal surface! 
oi arms, may be distinguished the transverse tubercles, larger than th# others, which 
were specially noted by Loriol. 

The general colouration is pinkish grey. with dark blue striae on the dorsal surface 

of the disk and on the arms. Sometimes there is marked colour variation and the dor¬ 
sal surface of the disk is rather dark blue and the ventral surface grey; the dorsal surface 
of the disk shows wavy striae with some dark blue spots which are sometimes very 
numerous. Occasionally the tubercles on the dorsal surface of the disk are very feebly 
developed, and these tubercles scarcely appear except towards the periphery of the 
disk; on the arms also these tubercles may be relatively less numerous than in normal 
specimens, but the transverse tubercles of each segment is more marked while the 
others are smaller and less numerous. These smaller tubercles may occur only on the 
first arm segments and may disappear rapidly so that the large transverse tubercle alone 
persists in the later segments. 

This species is rather widely distributed in the Indo-Pacific Region. It has been 
recorded from Fiji Islands and from the Philippines, besides Madras, and Matsu mote* 

( loc . cit.), has recorded this species from various localities in Japan. 


Specimens in the collection .—Numerous small specimens collected from the Madras 
Harbour are represented in the Museum’s Reference collection. The specimens are! 
yellowish brown or pale creamy yellow in spirit. The arms are all curled at their tips. 
There are six arms. The upper surfaces of the arms are Rparsely granulated. The inter- 
brachial spaces are narrow. The disk is covered by large, naked, radial shields. The* 
spines on the sides of the arms are rather short and thick and not too closely set. 
The arms are comparatively short in this species in proportion to the diameter of the 
diak. 


Measurements : Diameter of the disk : 3 mm. 

Length of the arm : 9 mm. 


Genus Ophiocnemis Muller <fe iTroschel. 

,The disk is covered by very large, naked radial shields and minute plates bearing 
punierous grains. On the interbrachial spaces below, a fine sealing is present. Num¬ 
erous crowded tooth papillae are present forming a vertical oval. Teeth are present, 
but there are no mouth papillae [The arm spines are numerous, rounded, microscopi¬ 
cally fluted, not translucent a little hollow in the centre. The base of the jaw is 
pierced with a vertical hole. The interbrachial spaces are somewhat swollen. Two large 
genital openings are present, beginning outside the mouth shields. Four genital clefts 
are present in every inter-radius (inter-brachial space), two side bv side on each side. 
The mouth cleft is naked without papillae. 

The skeleton belongs strictly to the group of Ophiothrix with its peculiarities ex- 
aggregated. Thus the special apophysis extending outward from the outer surface 

bf the arm bones i* larger and more spreading so that it really is locked into the 
slot in the following bone. The upper surface of the arm bones is, moreover, larger 
and together with the margin, is deeply grooved. In general appearance the 
genital plate ia like that in Ophiothrix and its scale also has a correspondingly similar 
thape. 

A single species, Ophiocnemis marmordla , is represented in the 
collection. 



Ophiocnemis marmorata Muller & Troschel. 
Figubes #6 awd 97. 


Ophiocnemis marmorata , Muller and Troschel, System Asteriden, 1842, p. 87, pi. 

xlii, figs. 14 and 15. 

Ophiocnemis marmorata, Lyman, “Ophiuridae and Astrophytidea, old and new”, 

Bull. Mus. Comp. Zool., Ill, No. 10, 1874, 
Cambridge, p. 234. 

Ophiocnemis marmorata, Lamarck, Hist. Anim. sans vert., II 1816, p. 543. 

Ophiocnemis clypeata, (young), Ljungmann, 1866, Ophiuroidea Viventia, Ofverft 

Kong. Akad. Forh., XXIII, I860, p. 163. 

Ophiocnemis marmorata, Duncan, “On the Opniuroidea of the Mergui Arohipelago”, 

Journ. Linn. Soc. Zool., XXI, 1887, p. 103. 

Ophiocnemis marmorata, Doderlein, Echinodermen von Ceylon, Zool. Jahrbuohor, 

Bd. III. 1888, pi. xxxi, figs. 1 and 2. 

Ophiocnemis marmorata, Koehler, Echinodermes reoueilles par “ 1 ’ Investigator”, 

Les Ophiures Littorales, Bull. Scientifique, Vol 
XXXI, 1898, p. 84. 

Ophiocnemis marmorata , Ludwig, Echinodermen des Sausibargebietes, Abb. 

Senckenberg N&turf. Gea. Bd. XXI, 1899, p. 550. 

Ophioe.ne.mi8 marmorata, Loriol, P. de, Notes pour servir l’etude des Echinodermes, 

VIII, Revenue Suisse de Zoologie, Vol. VIII, 
1900, p. 84. 

Ophiocnemis marmorata , Lyman, “Challenger” Reports, Zoology, V, Ophiuroidea, 

1882, pp. 229, 312 and 326; pi. XLII, figs. 14 
and 15. 

Ophiocnemis marmorata, Koehler, R., Siboga Expeditie, Ophiure, Littorales, 1905, 

p. 112. 

Ophiocnemis marmorata, Koehler, R., Revision des Ophiures du Museum d* 

Hiatoire Naturelle, Bull. Scientifique, Vol. 44. 
1907, p. 339. 

Ophiocnemis marmorata , Mao In tosh, “The Marine Fauna of the Mergui 

Archipelago, The Ophiuroidea”, Edin.. Proc. Roy. 
Phya. Soo., XVIII, 1911, p. 166. 

Ophiocnemis marmorata Clark, H.L., “Catalogue of Recent Ophiurans”, Mem. Mus. 

Comp. Zool., XXV, No. 4, Cambridge, 1915, p. 283. 

Ophiocnemis marmorata, Clark, H.L., “The Echinoderms of Ceylon other than 

Holothurians”, Spolia Zeylanioa, Vol. X, part 37, 
1915, p, 90 

Ophiocnemis marmorata, Koehler, R., “Ophiurans of the Phillippime Seas and 

Adjacent Waters”, Bull. United States National 
Museum, 100, Vol. 5, 1922, p. 296. 

Ophiocnemis marmorata, Gravely, “Shells and Other Animal Remains of the 

Madras Beach”, Bull. Madras Govt. Museum 
(Natural History), V, No. 1, 1941, p. 86, fig. 29, 

No. 2. 

The genus Ophiocnemis was insufficiently diagnosed by Muller and Troschel, but 
Xijman (loc. cit.) r ha> furnished an amended definition which is more complete. 
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Duncan ( loc. cit.) t reporting dn the specimen* of this* species fromt he Mergui 
Archipelago, observes that the skin in this species is .naked and plain. 

There is no: original drawing of the type specimen of Ophiocnemis marmorata Muller 
and Troschel, and their original description is also-very short. Duncan has observed cer¬ 
tain variations in this species and has therefore ventured to suggest a few additional 
points of detail on thi6 species. •, • 

The ratio of the disc to the arms is as 1:6. The mouth shields on the aboral margin 
fcre rounded oil, and on the adoral margin, are drawn out to a point, near which are 4 two 
pieces (shields) so that the three shields together form a rounded surface. Teeth papillae 
are crowded together (very close) without -being arranged in rows. One genital cleft lieu 
close to the arm on it® aide. This cleft is separated from the second cleft on the same side 
by a calcareous plate. This second genital cteftdras on the other margin two calcareous 
plates — one small, close to the mouth shield and a bigger one on its whole length. The 
inter-radius is nearly completely naked; only a few short, small spines are present, which 
form a streak towards the margin. The radial shields are naked and take up nearly all the 

space on the back of the disk. In between the radial shields are found very narrow bands 
Of very small shields, and on the middle of each are found one or many depressions in 
which lies a granule. The dorsal shields of the arms are six times as broad as long and 
have straight aboral margins, which from ridges or keels along the entire length of the} 
arms. In the middle, they are raised in the from of a slightly developed keel. The shields 
on the oral side of the amis are oval, enlarged in front and behind, more than twice as 
broad as long. On the lateral shields are found five small spines, of which the top-most 
small, the second ?Dd third the biggest and the lowermost the smallest. 

The nodular stumps on the skin between the radial shields are not on visible scales, 
end they crowd the interbrachial margin, some being on the outer edge of the radial 
shield. They also crowd in the centre of the disk. The Bkin is plain below. The generative 
scale is large, broad and arched below yrhere it is free. A forked genital process is present 
on the aboral side of the mouth shield. The side mouth shield is placed orally to the 
long diameter of the mouth shields (i.e., the diameter from side to side). The first lower 
arm plate is very small. 

Beyond the disk, the lower arm plates are broader than long, incurved orally and 
aborally. longest at the sides and slightly incurved there. They increase in length towhrds 
the tip. The upper arm plates are much broader than long) arched, and semi-keeled near* 
the end of the arm, Ih5 edges within and without being either slightly curved or straight. 

The tentacular opening is placed well at the side of the arm at about the middle of 
the length of the arm; a very small tentacle scale is present on the edge of the side arm 
plate. Usually ?oar spines are present; they are small, cylindro-conical, not sharp, 
striated, and not hollow, only less danse in the centre, banded with colour, dull white* 
opaque and microscopically spinulose. The first becomes a glassy, bifid hook at about tb© 
level of the middle of the length of the arm; the tourth varies in size, and the third from 
the lower arm is the longest. The diameter of the disk in a typical adult specimen if* 
about 13 mm. and the length of the arm is about 70 mm. 

The specimens during life are generally light-coloured, with grey bands on the arms; 
in ©very band, there ip an oval lighter-coloured longitudinal marking. The colour in alqohol 
is generally brownish green, with splashes of white, and dots and lines and splashes oil 
dark green. The radial shields bear white spots and lines. An indefinite ringing is notice¬ 
able on the arms above. 

Koehler (loc cit., 1922) has reported a single specimen of this species from the. 
Philippine Seas; it is stated te be a very small specimen, the diameter of its disk measur¬ 
ing only 7 mm- 

This species is very widely distributed *>ver the whole of the Indo-Pacific Region; 
it is known from Zanzibar, Ceylon, the Mergui Archipelago, Singapore, the Bunda Archi¬ 
pelago, and the Coast of north and north-west Australia. 


Duncan (ice cit. 1887) reports a young form of this species (diameter of the disc 
5 mm.; arms : 15 mm.) which has the nodules on the skin well developed in the inter- 
radial areas, and there are stumps at the edge of the interbrachium where the skin below 
commences. Thera is some minute scaling at the centre of the disk and the nodules art 
reported to be well seen in this specimen. The upper arm plate is arched from side to 
side;■■but the length is greater than the breadth. The hooks commence near the disk.- 

Duncan (loc. cit., 1887) has recorded this species from Elphinstone Island. Sullivan 
Island (at a depth of 4 fathoms) and King Island — all in the Mergui Archipelago. 

Specimens in the collection. —Three specimens (wet-preserved) are represented in 
the Museum's Beference Collection. Locality : Madras. 

Two of these are in a mutilated condition, one being in a very bad state of preservation. 

The specimens are dark bluish grey or steel giey above and pale creamy white or 
greyish white below The disk has a more or less pentagonal shape with the interbrachial 
spaces markedly oonvexly arched. The upper surface of the disk bears a characteristic 
10-armed cross-like pattern of small spines. It is common on the sandy sea bottom around! 
Madras Coast and is sometimes caught in fishermen’s nets. The central area of the upper 
surface of the disk is darker and bears small, close-set, thorny, granular spines. The 
upper surface of tire arms bears a Beries of small, pale-coloured, widely spaced spots. The 
spines at the aides of the arms are small, close-set and finely pointed. On the oral side, the 
arms are almost white. 

(1) One of these two (mutilated) specimens is more intact and complete and hai 
only one arm broken off from the disk very close to it» attachment to the disk. 

Measurements: Diameter of the disk : 15 mm. 

Length of the arm : 82 mm. 

(2) The other specimen, which is badly mutilated, consists only- 1 of the disk with 
only a portion of one arm attached to it, and with remnants of the arms lying loose in th© 
container (in three pieces). This specimen is much lighter in colour, being pale greyish 
brown above; the diameter of the disk is 17 mm., but the length of the arms could not 
bo determined ttr. the arms are broken and incomplete. 

(3) One specimen from the Madras Harbour, labelled as “Undetermined species” 
has since been identified as belonging to this species. The specimen is greyish brown in 
spirit, with the characteristic dark brown cross-bands on the arms. The characteristic 
ten-armed cross-shaped marking with the central circular dark patch on the upper surface 
pf the disk is distinct. The arms are rather thick, dorso-ventrally flattened. The spines at 
the sides of the arms are very long, slender, whitish, with slightly brownish tips, and 
closely crowded. Many of the arms are broken some distance away from the base, as 
they are extremly brittle. 

Measurements : Diameter of the disk: 14 mm. 

Length of the arm : 115 mm. 

With of the arm at the base: 5 mm. 


Family OPHIOCOMIDAE 

This family includes relatively large and brightly coloured species of Ophiuroids with 
spiny arms provided with strong, generally solid spines. The scalation of the disk ia 
completely concealed by granules in the typical genera of this family. Oral papillae are 
present and merge into a large cluster of tooth papillae that are followed aborally by a 
few large teeth. 

This family is represented in the Museum’s collections by a single species. Ophiocoma 
scolopendrina , which is a wide!/ distributed species in shallow, tropical waters in the 
Indo-Pacific Begion, belonging t 0 the main genus of the family, namely, Ophtocoma. 
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Genas Ophiocoma Agassiz. 

The disk is evenly granulated. The radial shields are covered. The teeth, mouth 
papillae and very numerous, close-set tooth papillae are arranged in a vertical clump. The 
spines at the sides of the arms are usually from four to six in number, smooth and solid 
(except in Ophiocoma nigra). One or two tentacle scales are present. There are two genital 
openings in each inter-radius, beginning outside the mouth shield. 

Under the disk: granulation is a smooth layer of scales, very fine towards the centre 
and coarser towards the border, where runs a marginal belt of much larger scales connect¬ 
ing the outer ends of the radial shields, which are oblong, with protruding comers. They 
are .continued inward by a broad stripe of large, strongly overlapping scales—a feature 
nowhere so well developed as in this genus. The genital plate is like a thick blade, withi 
rounded edges and a slightly clubbed head for articulating with the radial shields, and to 
the side of which is attached a short, thin, blade-like genital scale. As seen from above, the 
arm bones are of a very simple structure, being short, with thin, flat, plain-edged wings, 
and destitute of any forward projections from the upper surface. Their outer and inner* 
faces are of a high type, having the articulating peg and other details well marked. The 
mouth angles are compactly built and of moderate size, and the mouth clefts are completely 
covered with hard papillae. The mouth papillae are arranged in an even row, and above 
them, in a close clump, are the tooth papillae, and still above them, the teeth which have a 
semi-enamelled grinding end. They are supported by a well marked jaw plate which 
has little pits above and cross frames below, for the insertion of the minute tooth, and 
tooth papillae muscles. Outside this are the sockets of the mouth tentacles, of which 
the upper one has a fixed scale, and the lower one has the outermost mouth papilla as 
its scale. Outside these, again, may be seen the wing of the mouth frames, the opposite 
face of which bears the muscle furrows. 

The single species of this genus, represented in the Museum collection, Ophiocoma 
scolopendrina, is tile of the best known and most widely distributed species of the genus. 


Ophiocoma scolopendrina (Lamark). 

Figure 98. 

Ophiura scolopendrina, Lamarck, Hist. Anim. sans vert., Vol. II, 1816, p. 544. 

Ophiocoma scolopendrina, Agassiz, Mem. Soo. Sc. Nat. Neuohatel, Vol. I, 1835, 

p. 192. 

Ophiocoma scolopendrina, Muller and Trosohel, Wieg. Archiv., Vol. IV, 1840, p. 328. 

Ophiocoma scolopendrina, Muller and Troschel, System der Asteriden, 1842, p. 101. 

Ophiocoma scolopendrina, Lutken, Additamenta and historiam Ophiuridarum, 

part 2, 1859, p. 163. 

Ophiocoma mdaris . Lyman, “Descriptions of new Ophiuridae”, Proo. Boston Soo. 

Nat. Hist., VII, 1861, p. 79. 

Ophiocoma scolopendrina, Lyman, “Ophiuridae and Astrophytidae”, Illuatrated 

Catalogue, Mus. Comp.Zool., Vol. I, 1865, p. 87. 

Ophiocoma scolopendrina, Ludwig, Anatomic der Ophiureu, Zeiti far Wissen. 

Zoologie. Vol. XXXI, p. 241. 

Ophiocoma aUemans, (young ?), Von Martens, Oph. Ind. Oo. Weig. Arohiv., Vol 

XXXVI, 1870, p. 261. 

Ophiocoma altemans , Lyman, “Ophiuridae and Astrophytidae old and new”, Bull. 

Mus. Comp. Zool. Vol. Ill, No. 10, Cambridge, 1874, 
p. 225. 
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Dr. Gravely (too. cit., 1927) records a single specimen of this species from Shingle 
Island in the Gulf of Manaar and has described it as being large and stout, with very 
thick, smooth spines on the sides of the arms. The colour of this specimen (in alcohol) 
is reported to be a dull purplish brown. 
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The ratio of the diameter of the disk to the diameter of the arms ip as 1:6. The 
mouth shields are split directly opposite the mouth and are slightly longer than broad. 
The teeth papillae are arranged in three rows. The oral shields of the arms are four- 
cornered with blunt- angles and enlarged aboral and lateral margins. The adoral 
margin is extended into a pointed tip which is covered with the shields which follow next; 
they are as broad as long. The back shields of the . arms are convex at the aboral 
margin; the adcral margin forms a more or less clear and stumpy or blunt angle: they 
are twice as broad an long. The spines are in four rows, the upper one? being longer 
than the lower ones, but thicker, more stumpy and slightly flattened. Two scales are 
present at the tentacle pore. 

The colour in life is reported to be green, but it is lighter in colour below. Darker 
bands 'are present on the back of the arms. The opines are light-coloured and ringed with 
darker rings, or r-potted. 

This species is subject to considerable variation. Several specimens of this species 
are reported by Duncan (Joe. cit., 1887) in the collection from Mergui Archipelago, and 
as there are some interesting variations reported among them, they may be mentioned 
here briefly. 

In the largest specimen reported by Duncan, which has a disk diameter of 25 milli¬ 
metres and arms of a length of 130 millimetres, the upper, swollen, large, flat arm-spine 

as on every other side arm plate, and near fc he end of the arm, the upper spine is the 
longest and the largest, but it ia neither flat nor swollen. In one of the specimens 
reported by Duncan, the normal repetition of a large, flat spine occurs on every side arm 
plate. The granulation of the disk is hemispherical, small and not crowded; the largest, 
nooules are on the ends of the radial shields. The granulation is smaller below. ’the 
wide, generative slits come inwards so as to be bounded orally by the side mouth shields, 
and these do not always meet orally. Two or three mouth papillae merge into a ridge, 
and the inner mouth papillae not readily distinguished from the lower tooth papillae. 
The mouth shields project considerably along the median line into the jaw angles. The 
first three lower arm platen ferm a gioove. The double tentacle Kale is seen near the 
disk, but uot very far out in the arm ; there it is single, large and flap-like. At the tip 
of the arm the lower arm plates are very long. 

Sometimes the spines may be shorter. Duncan (loc. cit., 1887) reports that in a 
smaller specimen from the Mergui Archipeleago diameter of the disk: 22 mm. and length 
of the arm : 120 cam.), the spines are shorter than in the preceding form, the lower arm 
plates are broadly elliptical in mid-arm, the skin coming well between them. There is 
no coalescence of the mouth papillae, and there are three of them on either side and one 
below the tooth papillae. 

The large tentacle-scale in contact with the side mouth shield and first arm plate 
may be regarded as a mouth papilla. ' ‘ . •> 

The granulation may be uneven in some specimens, being crowded and small in the 
centre and largo and spaced out at the margin. In a small specimen reported by Duncan 

(loc. cit., 1887) (disk diameter : 9 mm. and length of arm : 65 mm.), the granulation of 
the disk is crowded above and large at the margin. Underneath, the minute scaling, 
which is obscured by pigment in the large forms, is visible and the granulation does not 
extend cn masse to the hiouth shields and only a few stray nodules occur thus far inwards. 

The mouth papillae are either confused with the lower tooth papillae, or are not, 
or one may be on the jaw angle external to the tooth papillae clump. Including the 
large tentacle scale, there are four mouth papillae on either side. The side arm 
plates come under the arm and are in contact near the disk, but not farther, out. 
The lower arm plates are rather hatchet-shaped beyond the disk, but they become 
very long towards the tip. The upper arm plates are widest and convex towards the 
outside. The spines are miniatures of those of the larger format Two tentacle 
scales are present near the disk and one farther out. , ..... 
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The variations in this species have to do especially with the form and number 
of the arm spinet;, the shape of the upper arm plates and of the mouth shields, and 
the number of the tentacle scales. 

Koehler (loc. cit 1922) reporting on the Ophiurans of the Philippine Seas and 
adjacent waters, mentions a number of variations occurring in specimens of this species 
collected in that area. The general colouration of some of these specimens is said to be* 
brownish while the spines are ringed with white. Koehler also reports, that most 
commonly the tentacle scale in single in the specimens examined by him, from the 
Philippine Seas. 

The under arm plates have the distal border slightly broadened and usually 
notched in the middle in the Philippine specimens, but Koehler ( loc . cit., 1922) reports 
that this character is also variable, the notching being well marked in some specimens 
while it is less marked in others. 

In all the specimens reported by Koehler from the Philippine Seas, the ventral 
surface is said to be covered with granules over a more or less extended area ; the 
triangular granulose area thus formed is said to extend toward the mouth shields and 
always leaves free a more or less broad band along the genital slits. This .character* 
appears to be absolutely constant for this species. 

This species is a well known and widely distributed one occuring widely in thei 
shallow tropical waters of the Indo-Pacific Region and has been recorded from the 
Indian Ocean, Red Sea, Philippine Islands, Marshall Islands and the Mergui Archi¬ 
pelago. Besides, Lyman, (loc. cit., 1882), in his “Challenger” Reports has recorded 
this species from Simon’s Bay, Cape of Good Hope (10 —20 fathoms) ; Tongatabu 
Reefs (18 fathoms) ; Samboangan Banks, Zebu Reefs, and Fiji Islands. 

This species is included in the group of this genus having “ two tentacle-scales " 
according to Lyman’s arrangement (Lyman, loc. cit., 1882). A specific diagnostic 
character of thit species, according to Lyman (Lyman, loc. cit. t 1882) is that the “ arm 
spines in this species are ringed with darker and lighter colours ”. 

Lyman, (loc. cit., 1882), commenting on this species, reports that so many varia¬ 
tions in colour, length of the arms and character of the spines are found in this species 
that Dr. Ludwig was prompted to combine it with Ophiocoma erinoceiis. The two are, 
however, distinguished by the large, central disk scales of the latter. 

Specimens in the collection: One fairly large, wet-preserved specimen from! 
Shingle Island in the Gulf of Manaar, collected in 1925, is represented in the Museum’s 
Reference Collection. 

The specimen has three of its arms intact, while the other two are broken and 
detached nearly at their base. The specimen is dark purplish brown above and pale 
greyish white or dirty white below. The spines at the sides of the arms are very 
thick, smooth, fairly short, stiff and close set. The upper surface of the disk is covered! 
with closeset granules. The mouth aperture on the oral side is small and star-shaped. 
The mouth is surrounded by very small, whitish, mouth papillae. 

Measurements : Diameter of the disk : 24 mm. 

Length of the arm : 180 mm. 

Width of the arm 

(including the spines) : 12 mm. 

Family OPHIODERMATTDAE 

As in the preceding family (Ophiocomidae), the disk scalation is concealed on 
both sides by closely set granules in this family (Ophiodermatidae) also. There aref 
numerous oral papillae in a continuous series ; tooth papillae are wanting and the 
teeth occur in a single row. The arms appeal smooth, as the arm spines are small and 
typically closely appressed to the sides of the arms. 


267-1—32 
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Two genera of this family are represented in the Museum Collection, namely, 
Ophiarachnella and Pectinura, the former by one species and the latter by two species. 
The genus Ophiarachnella is closely related to the genus Pectinura md resembles the 
latter Tory much*, but may be readily distinguished from it by the buccal shields being 
naked, while in Pectinura the buccal shields are covered with granules. 

Genus Ophiarachnella Muller and Troschel. 

The disk is granulated completely or with the exception of the naked radial 
shields and sometimes solitary naked scales. The mouth shields are divided along the 
horizontal line into an adoral larger section and an aboral smaller section. Between 
these and the mouth papillae, the granulation of the disk is continued. The mouth 
bears only the mouth papillae, but there are no tooth papillae on the small teeth. It 
i 6 this character which distinguishes this genus from the genus Ophiocoma. The 

buccal shields are naked. Two genital clefts arc present in every interbrachial area 
'(interradiu 6 ). Papillae or spines are present on the sides of the arms and scales at the 
tentacle pores. 

A single species, Ophiarachnella injemalis (more familiarly known to authors as 
Pectinura mfemails ) is represented in the Museum Collection. 


Ophiarachnella infemalis (Muller and Troschel). 

Figures 99 and 100. 

Ophiarachna infer naltd , Muller & Trosohel, System dor Astcridcn, 184 2, p. 105. 

Ophiarachna infemalis, Ljungmann, Ophiuroidea viventa liuo usque cognita, OfV. 

K. Vet. Akad., Forh., Vol. 23, 1866, p. 306. 

Pectinura infemalis, Lutken, Additamenta ad historiam Ophiuridarum, Vol. Ill 

1869, p. 16. 

Pectinura infemalis, Martens, Die Ophiuriden des Indisches Oceans, Arch, for 

Nat., Vol. XXXVIH, 1870, p. 246. 

Pectinura infemalis, Lyman, Ophiuridae and A atrophytonidae, Bull. Mus. Comp. 

Zoology, Vol, III, No. 10, Cambridge, 1874, p. 222 
pi. vii, fig. 1 . 

Pectinura infemalis, Lyman, “Challenger” Reports, Ophiuroidea, 1882, p. 17 . 

Pectinura infemalis, Bell, Eohinodermata, in the Report on the Zoological 

Collections of-‘Alert”, 188,, p. 134, p]. viii, fig. B. 

Pectinura infemalis. Brock, Die Ophiurin-fauna des und. Archipels, Zeit fur 

Wies, Zool., Vol. XXXVII, 1888, p . 471. 

Pectinwa infemalis, Loriol, P. de, Eohinodermes de la baie d’ Amboine Rev 

Suisse Zool., Vol. I, 1893, p. 397. 

Pectinura infemalis , Koehler, R., Siboga-Expeditie, “Ophiures Littorales” 

XLVb (—livr. XXI), 1905, p. 7, pi. i, fi gs . 1 , 2 and 3.’ 

Pectinura infemalis, Koehler, R., Revision des Ophirues du Museum d' 

Histoire Naturelle, Bulletin Sciontifique, Vol 44 
1907, p. 285. 

Pectinura infemalis, Clark, H.L., “Some Japanese and East Indian Eohinodermfl' , 

Bull. Mus. Comp. Zool.. Vol. 51, No. II. 19 o«T 
p. 289. 
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Pectinura infemalis , Koehler, R., “Asteries et Ophiures des iles Am et Kei", 

Abh. Senokeub. Naturf. Gesells., Vol. 33, 191©, 

p. 289. 

Pectinura infemalis, Mac Intosh, Donald C., The Marine Fauna of the Mergui 

Archipelago”, “The Ophiuroidea”, Edinburgh Proc. 
Roy. Phys. Soo., Vol. 18, 1911, p. 157. 

Ophiarachnella inf emails, Clark, H.L., “Notes on som* Australian and Indo-Pacifio 

Echinoderms”, Bull. Mus. Comp. Zool., Vol. 
52, No. 7, 1909, p. 124. 

Ojthiarachnella inf emails, Clark, H.L., “Catalogue of recent Ophiurans”, Mem. 

Mus. Comp. Zool., Vol. 25, No. 4, Cambridge, 
1915, p. 305. 

Ophiarachnella inf emails, Matsumoto, “A Monograph of Japanese Ophiuroidea 

arranged according to a new classification' Journal 
of tho College of Science, Vol. 38, art) 2, 
Tokyo, 1917, p. 324. 

Ophiarachnella infemalis , Koehler, R., ‘‘Ophiurans of the Philippine Seas and 

Adjacent Waters”, Bull. United States National 
Museum, 100, Vol. 5, 1922, p 341. 

The disk is covered, under its granulation, with coarse scales or swollen plates. 
There are no pores between the under arm plates. The radial shields are naked, as 
also some other disk plates. There are nine arm spines. 

The ratio of the disk to the arms is as 1 : 4. The oral shields are three-cornered 
and heart-shaped. The smaller shield on the aboral margin is in the form of a half 
circle. The papillae on the margin are soft, eight at each margin. The teeth in the 
mouth are cut off across, ihe sharp point being towards the inner side. In the depths 

of the mouth groove towards either side of the teeth column, is found a spine-like 

papilla. The disk is covered with scales, but the scales are covered with fine granules 
with the exception of a few flat scales which are arranged in a definite pattern : i.e., 
two of them occur as radial shields between which are three more smaller smooth scales 
arranged in the form of a triangle, the apex of the triangle pointing towards the! 
centre. A similar smooth seal© is found at the disk margin between two arms. The 
rest of the scales are small. The dorsal shields of the arms have convex, aboral, lateral 

angles, and are very slightly broader than long. The shields on the oral side have a 

convex aboral margin, a prominent, greatly developed, lateral margin and two adoral 

margins, which converge into a blunt, truncated angle. On the lateral shields of the 
arms are found 8 to 9 pointed papillae, which reach half way up to the next shield, 
and after the tip of the arms, their number decreases. Two scales are present at each 
tentacle pore, or which the outer one is smaller. 

The colour in life is yellowish brown. Narrow dark horizontal stripes are present 
on the arms, between which are four shields. 

Koehler ( loc. cit 1905) commenting on the specimens of this species examined 
by him in the Siboga Expedition’s Collections reports that they perfectly conform to 
the description of the typical species, originally furnished by Muller and Troschel. 
However, he adds the following remarks regarding certain details ; 

The contours of the radial shield, as well as those on the plates of the dorsal 
surface of the disk, which the granules do not cover, are very distinct. The radial 
shields are reniform or oval; the three plates interlaced between the shields of each 
pair are unequal, the median being larger than the other two. The shields are very 
eloee together (crowded), towards the periphery of the disk. The marginal inter-radial 
plate is always very distinct ; the granules of- the disk are very fine. 

257-1—32a 
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The buccal shields are triangular, a little longer than broad, with the angles 
rounded. The supplementary plates, contiguous with the shields are small and semi¬ 
circular. The adoral plates are tr*angular and their summit forms a sharp angle. 

The first two branchial dorsal plates are situated in the hollow cleft of the arms. 
The subsequent plates are not very large, and their external angles are slightly rounded. 

The lateral plates, very well developed, carry at the base of the arms, eight and 
sometimes nine spiny branchiae, which do not reach the middle of the plate. 

A drawing of this species furnished by Lyman represents the dorsal face of the 
disk, without granules. Bell (Joe. cit., 1884) has also published a diagram of the 
dorsal surface of this species. According to this author, the three plates in triangle 
which separate the two radial shields of eaoh pair are not always quite distinct. Koefoler, 
however, doubts whether thi6 species figured and described by Bell may not be Pectinura 
similiaris, rather than Pectinura infemalis. 

This species is widely distributed in the Indo-Pacific Region and haB been recorded 
from the Japanese Seas, Philippine Seas and adjacent waters, the Mergui Archipelago, 
the Indian Ocean and the East Coast of India. 

Specimens in the collection. —One wet-preserved specimen, in a fairly good 
condition, is represented in the Museum’s Reference Collection. Locality : Rames- 
waram Island, Gulf of Manaar. 

The specimen is pale on the ventral side, almost whitish, with the arms distinctly 
cross-banded with brown. The mouth aperture is star-shaped. The spines on the sides 
of the arms are minute. The aboral side is brownish, the cross bands on the arms 
being darker brown. The disk is more or less pentagonal, flattened and granulated on 
the aboral side. The interbrachial spaces are fairly wide. 

Measurements : Diameter of disk : 10 mm. 

Length of the arm : 32 mm. 

Interbrachial space on the aboral surface : 5 mm. 


Genus Pectinura Forbes. 

The disk is granulated. Teeth and. numerous even, close-set mouth papillae are 
present, but there are no tooth papillae. The spines are smooth, shorter than the arm 

joints, numerous (5 - 15). The tentacles are rarely one, usually two in number, in 
which case the upper one overlaps the base of the lowest arm spine. An indentation 
is present in the back of the disk at the base of each arm. A supplementary plate is 
present just outside the true mouth shield. Two genital openings are present i n each, 
interbrachial space. 

The disk is enclosed by a coat of stout, imbricated scales and strong radial shields. 
The genital plates, thick and rather wide, are attached to short, stout, genital scales. 
The mouth frames and jaws are strong and finely curved and bear three thick peristo- 

pieces of which two form an angle, whose opening outward is wedged by tho 
Ihird. The arm bones are of a high type, having thin wings, and the umbo, articula¬ 
ting peg and other subordinate parts are well marked. 

The genus Pectinura is distinguished from the closely related genus Ophiopczo 
only by having a supplementary plate outside the mouth shield, and both are distingui¬ 
shed from Ophiura by the minor anatomical character in this last genus ( Ophiura) 
that, by a partial adhesion of the edges of the genital openings, each one is divided 
into two. The skeleton is more or less similar in these three genera. 
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Two species ,Pectinura conspicua and Pectinura intermedia , are represented in 
the Museum Collection. The former is a deep sea form, attaining a very large size,. 

and is distinguished from the latter by the disk being very strongly hollowed or deeply 

cleft or incised at the bases of the arms. The former species is referred by some 
authors to the genus Bathypectinura, but since the differences between Bathypectinura 
and the typical Pectinura are not very well marked and significant, except for the fact, 
that Bathypectinura. includes the deep sea species of Pectinura, it has been decided to. 
retain the better known and more familiar generic name Pectinura instead of Bathy - 
pectinura for assigning the species conspicua in the present account. 


Pectinura conspicua Koehler. 

Figure 101. 

Pectinura conspicua, Koehler R., Annales des Sciences NatureJlcs, Zoologie, 

8 th Series, Vol. VI, 1897, p. 322, pi. vi,figs. 36 and37. 

Pectinura conspicua , Koehler, R., “An Aocount of the Deep Sea Ophiuroidea 

collected by the R. I- M. S. Ship “Investigator”, 
Caloutta, 1899, p. 37, pi. ii, fig. 14 and 16. 

Pectinura conspicua, Koehler, R., Ophiures de l’Expedition, du Siboga , pt. 1,. 

Ophiures de mer profonde. Leiden, 1904, p. 9, pi. i„ 
fig. 1. 

Pectinura modesta, Koehler, R., Ibid., 1904, p. 7, pi. ii, figs. 4-6. 

Pectinura data, Koehler, R., Resultats Scientifiques de la Campane du Cauden 

dan le golfe de Gascogne, Echinodermee, Lyon ; 1906, p. 7, 
pi. i, figs. 1-3. 

Pectinura data, Koehler, R., Revision des Ophiures du Museum d'Histoire 

Naturelle, Bulletin Scientiflque, Vol. 44, 1907, p. 249, pi. 18, 

figs. 1 - 3. 

Pedinura elata, Koehler, R., Ophiures Resultats Soientifiques des Campagnes du 

Travailleur et du Talisman, Vol. 8, 1907, p. 284. 

Bathypectinura conspicua, Clark, H.L., Notes on some Australian and Indo-Pacific 

Echinoderms, Bull. Mus. Comp. Zool., Vol. 52, 
No. 7, 1907 p. 130. 

Bathypectinura modesta, Clark, H.L., Ibid., 1909, p. 130. 

Bathypectinura elata, Clark, H.L., Ibid., 1909, p. 130. 

Bathypectinura conspicua, Clark, H.L., Catalogue of Recent Ophiurans. Mem. 

Mus. comp. Zool., Vol. 25, No. 4, Cambridge, 
1915, p. 306. 

Bathypectinura modesta, Clark, H.L., Ibid., 1916, p. 307. 

Bathypectinura data, Clark, H.L., Ibid., 1915, p. 306. 

Pectinura heros, Clark, H. L„ Ibid., 1909, p. 130. 

Bathypectinura heors, Clark, H. L., Ibid.,. 1915, p. 307 ; 1909, p. 130. 

Pedinura teasellata, Lyman, “Report on the Ophiuroidea”, Results of the 

Dredgings of the Blake, Bull. Mus. Comp. Zool., Vol. 
10, 1883, p. 230, pi. 3, figs. 1-3. 

Bathypectinura gotoi, Clark, H.L., Ibid. 1909, p, 130. 

Bathypectinura tessellata, Clark, H. L., Ibid., 1915, p. 306; 1909, p. 130. 
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JBalhyp'ctinura gotoi, Mo/sumoto, “A new classification of the Ophiuroidoa’*, Proc. 

Acad. Nat. Sciences Philadelphia, 1915. p. 37. 

Batuypettinuia gotoi, Clark, H.L., Ibid., 1915, p, 326. 

Bathypectmnra contpicua, Koohler, R., “Ophiurans of the Philippines and 

Adjacent Waters”, Bull. United States National 
Museum, 160, Vol. 5, 1622 p. 342. 

This species is regarded as one of the largest species known, among the Ophiu- 
roids. In ‘.he majority of the specimens, the diameter of the disk exceeds 35 mm. 
and in some it attains a diameter of even 40 mm. The length of the arm ranges from 18 
to 20 centimetres. Their width at the base is about 6 mm. 

The disk is flattened, pentagonal, and even slightly excavated in the interbrachial 
spaces. It is very strongly hollowed (i.e., deeply cut or incised) at the base of the 

arms. The dorsal face is uniformly covered with fine and serrated granules. When 
these granules are detached, the plates underneath may be seen. These plates are small, 
narrow and imbricated. The peripheral plates are a little larger than the others, and 
particularly one plate at the middle of the interbrachial space towards the border of the 
disk is much longer than its neighbours and this plate always remains naked. Outside 
it, there are a few other small, naked plates. The radial shields, which are also naked, 
are regularly oval; their length is less than a third of the radius of the disk; they are 
largely separated. Between each pair of radial shields, the disk bears a radial depression! 
which is continued up to the centre. 

Tie ventral surface is covered in the interbrachial spaces with granules identical 
to those of the dorsal surface, but less serrated and the plates underneath could be 
distinguished easily. 

The buccal shields are sufficiently large, triangular, broader than long, with a 
proximal angle bounded by two slightly concave sides and a rounded distal border 
The lateral angles are evenly rounded. The supernumerary plate which is found out¬ 
ride is small and semi-circular. These shields are completely naked. The adoral platea 
&re very much elongated, strongly narrowed in their interval region which is covered 
with granules, widened at their external extremity which is naked. The oral plates 
are low (flat) and small, evenly covered with granulation. The buccal papillae are* 
six or seven in number on each side. The exteriormosfe one is very large and 
broad; the two succeeding ones are also long and wide, with their free margin rounded: 
the others are conical and pointed. The odd terminal papilla is large and conical. 

The first dorsal brachial plates, numbering four generally, which are contained in the 
hollow cleft of the arms are smaller than the others, which are large, quadrangular, very 
much broader than long: the lateral borders are slightly divergent and the two wide 
margion8 are straight. These plates cover the entire dorsal surface of the arms which dd 
not reach the lateral plates. They are very strong and very high, carinated (or keeled), 
and of such a form that the section of the arm has the shape of a triangle. 

The first brachial ventral plate is small, trapezoidal with a proximal border rounded 
and broad, a narrow distal border and concave lateral borders. The other plates, wider 

than long, have a proximal narrow side, two lateral divergent sides excavated by the 
tentancular pores and a distal border very broad and concave. 

The lateral plates are small, developed solely on the ventral side: they carry three 
spines (and often four on the first ten plates), larger than half of the plate, narrow and 
pointed. 

The tentacular pores are furnished with a large, rounded scale; there frequently 
occurs two tentacular scales on the first pair and sometimes even on the second pair. 
Besides, there are generally five pairs of fine pores between the ventral brachial plates- 
This does not appear to be absolutely constant and certain. 
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This species is a very variable form and the considerable variations in this species 
accounts for the various synonymous names for this species, such as Pectinura elata, 
P. modest a f P. keros and P. tessell/ita. 

The type specimens of this species examined by Koehler in the Investigator Collec¬ 
tion are from the delta of the Godavary in India at a depth of 110 fathoms. The principal 
characters of the species are the very large size, the diameter of the disk reaching 40 mm., 
the shape of the mouth shields which are a little broader than long, the number of the arm 
spines which are at least four, decreasing to three at a little distance from the arm base, 
the occurrence of numerous pores between the under arm plates at the base of the arms, 
and the presence of'a large tentacle scale. 

,This species has a very vast geographical range of distribution, for it occurs in all the 
three great Oceans—the Atlantic, the Indian and the Pacific. Its bathymetric range is 
also rather great, since the extreme limits of the depths at which it has been collected 
are 893 metres (215 fathoms) aaid 335 metres (183 fathoms) on the one hand and 2,503 
metres (1,375 fathoms) on the other. 

Specimens in the collection .—Pour spirit-preserved specimens from the Bay of 
Bengal, are represented in the Museum’s Reference Collection. In addition to these, 
there is one wet-preserved specimen from the Bay of Bengal, mounted and exhibited in 
the Gallery. 

The specimens are fairly large, pale creamy white in colour (in alcohol). The disk : a 
large and in the form of a flattened, pentagonal body, with the interbrachial spaces 
wide and somewhat inwardly indented. The arms are long, slender, narrowed and pointed 
towards the tip. The arms are somewhat laterally compressed, and more or less triangu¬ 
lar in cross-section, their upper margin forming a more or less sharply angular edge. 
The radial shields are conspicuous, but the spines at the sides of the lower surface of 
the arms are verv small and reduced, and in a view from above, the spines appear to he 
practically absent. The aboral side of the disk is almost smooth, with radial depression* 
extending from the centre towards the bases of the arms. On the oral side, the mouth 
appears as a star-shaped aperture in the centre and there are deep, slit-like depression* 
on either side of the bases of the arms extending inwards from the edge of the disk to 
the centre of the disk. 

The specimens are in a very fragile condition in the spirit reference collection, and 
the slender arms break off at the slightest touch. 

Measurements : Diameter of the disk : 32 mm. 

Interbrachial space (i.e., distance between bases of two adjacent 
arms : 16 mm. 

Length of the arm: 130 mm. 

Thickness of the arm : 5 mm. 


Pectinura intermedia Bell. 

Figure 102. 

Pectinura intermedia, Boll, F.J., “Report on a Collection of Echinoderms made 

at Tuticorin by Edgar Thurston”, Proo. Zool. Soc. 
London, 1888, p. 386. 

This species can be included in the same group of genera of Pectinura which include* 
P. gorgonia, P. marmorata and P. stellata of Lyman’s arrangement; for it has the disk 
covered under its granulation with coarse scales and there arc pores between the first 
and second arm plates; but the disk is flat, with the arm compressed from time to fcimp 
and keeled superiorly, while there eight arm spines. 
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The radial shields are naked, of moderate size, rather irregularly elliptical in form; 
the re3t of the disk is covered superiorly by a coarso granulation, beneath which are plat^i 
t>f fair size. The anus are widest at their insertion to the disk, and are distinctly carinated; 
accessory mouth shields are of fair size; pores are present between the first and second 
arm plates only; near the base of the arms there are eight spines; the upper arm platea 
hre not broken. Eighteen mouth papillae are present, the outermost on either side being 
•mail; its neighbour is the largest of the series. There are four teeth. The mouth shields! 
are irregularly hexagonal, the adoral edge being the shortest. The accessory mouth shields 
are irregularly semi-circular in form. The side mouth shields tend to be of the form of an 
equilateral triangle. The granulated space between the mouth papillae and the mouth 
shield is well marked. 

The lower arm plates at first are wider than long; further out they become unequally 
hexagonal, owing to the encroachment of the side plates on the adoral edge. The upper 
arm plates, near the edge of the disk, are quite three times as wide as they are long; 
further out their adoral edge becomes encroached on, and overlapped by, the side plates; 
the carination is best marked on the proximal half of the arm. While there are eight arm 
spines near the base. there are only six some distance away from the base; the spines 
. are always delicate and short; the two lowest are a little longer than the rest; but they 
Are never as long as the side arm-plate. Two tentacle scales are present. 

The disk, abave, is of a brownish colour, with yellowish patches and black dots; the 
radial shields are lighter, as is also the oral surface. The arms are banded lighter and 
darker, iu sets of four or five; in the case of the darker bands the most proximal and the 
most distal plates are a good deal darker than the intermediate three. 

In an average adult specimen of this species, the diameter of the disk is about 16 to 
18 mm., the length of the arm about 75 mm.'from the edge of the disk, the width of 
the arm at the disk about 4 to 3.5 mm., and the height of the arm about 3.5 mm. 

This species nas been recorded by Bell from Tuticorin and was reported in a collec¬ 
tion of Echinoderms made by Edgar Thurston, former Superintendent of the Madras 
Government Museum, from Tuticorin on the East Coast of South India. 

Specimens in the collection .—One dry- preserved specimen of this species, collected] 
at Pamban in the Gulf of Manaar, is exhibited in the Gallery collection of Echinoderms 
in this Museum. 

The specimen is uniformly dull brownish. The disk is pentagonal,.with the arms 
arising at the anglee of the pentagonal disk. The arms are slender, long, tapering and 
pointed at the extremity. The upper surface of the disk is granular and bears two large 
oval plates near the margin at the base of each arm. The radial overlapping shields on 
the arms are conspicuous and the lateral shields on either side of the central plates are 
also prominent. The spines at the sides of the arms are small, short and inconspicuous and 
are seen only towards the basal part of the arms in the present specimen. The upper 
anrface of the disk is quite flattened. 

Measurements ; Diameter of the disk : 18 mm. 

Length of the arm: 60 mm. 

Width of the arm at the base : 5 mm. 

ORDER EURYALAE 

This Order includes the forms commonly known as the Basket stars. The arms a?e 
often slightly or greatly branched and are long and flexible and are even capable of 
coiling around objects or rolling up in a vertical plane; the arms can twist and turn to 
grip objects. The body is generally covered with naked or granulated skin and mostly 
lacks definite scale? or shields except for the radial shields that are long and radiate from 
the central part of the disk to its periphery and may be smooth or spiny. The disk may 



Fig. 86. Amphioplus gravely! (James) 

(Dorsal view) (x4). 



Fig. 87. Opbiactis savignyi (Muller and Troschel). 
(Dorsal view). 




Fi#. 88. Ophiothrix hirsuta (Muller and Troschel). 
(Dorsal view) (xl}). 





Fig. 90. Ophiothrix koreana (Duncan). 
(Ventral view) (x3). 



Fig. 91. Ophiothrix aspidota Muller and Trosche). 

(Dorsal view) (xlj). 






Fig. 93. Ophiothrix galatheae (Lutken). 
(Dorsal view) (XlJ). 



Fig. 95. Ophiothela danae (Verrill). (Dorsal view) (x4). 



Fig. 96. Ophiocncmis mannorata (Muller and Troschel). 
(Dorsal view) (x IJ). 










Fig. 99. Ophiarachnella inferaalis (Muller and Troschcl). 

(Dorsal view) (X2). 


Fig. 100. Opbiarachnella infernaiis (Muller and Troschel). 
(Ventral view) (x 2). 



Fig. 101. Pectlnura conspicua (Koelilei). 
(Dorsal view). 
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Fig, 102. Pectinura intermedia (Bell). 
(Dorsal view). 








Pig. 103. Gorgonoccphalus lacvigatus (Koehler). 
(The Basket Star: General View). 
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ba very large, often reaching a diameter of 10 centimetres especially in the familj 
Gorgonocephalidae The short arm spines, displaced towards the ventral surface of the 
arms and directed downward, are often transformed into hooks or spiny clubs. The 
bursal slits are generally short and the bursae tend to fuse internally to form large spaces. 
A madreporite may be present in each interradius in keeping with the increased number 
of stone canals and related structures. The members of this order are mostly inhabitants 
of deep waters arul are hence known chiefly from collections dredged from the seas. 

A single species belonging to the genus Gorgonocephalus (Gorgonocephalus laevi¬ 
gatas), included in the family Gorgonocephalidae, is represented in the Museum Collection. 


Family GORGONOCEPHALIDAE. 

This family includes the largest and most typical members of the Order of Basket 
stars. The disk is large and covered with a naked or granulated or tuberculated skin that 
does not conceal the long, bar-like radial shields often ornamented with spines or tuber¬ 
cles. Oral papillae, tooth papillae and teeth form a continuous series of small, spine-likc 
projections. The arms are very long, simple or slightly or greatly branched and mnch .coiled 
vertically. There are no true aboral arm shields, but these are- often represented either 
along the whole arms or on their distal parts by transverse bands of hook-bearing grander 
and hence the arms have an annulated appearance when viewed from the aboral side* 
Lateral and oral arm shields are present. There may be a single madreporite or one in 
each intcrradins. 


Genus Gorgonocephalus Leach. 

This is one of the best known genera of the family Gorgonocephalidae, and includes 
some of the typical species of basket stars. The disk is thick and inclined to be circular, 
and together with the arms, is covered by a thick skin. The arms are narrow at their base 
and branching by a series of not numerous forks, having between them long, unequal 
■hafts. The radial shields are long and bar-like, composed of overlapping, soldered plates, 
land extending nearly or quite to the centre of the disk, thus forming more or less elevated* 
radiating ribs. The margin of the disk and inner angle of the interbrachial spaces are 
strengthened by irregular horizontal rows of plates. Teeth, tooth papillae and mouth 
Dipillae are all similar and spiniform. No true arm spines are present, but the outer 
branches have spiniform tentacle scales which, with the tentacles, are found quite to 
the base of the arm. Both the finer twigs and smaller branches of the arms are ringed 
with double lines of grains bearing microscipic hooks. The side arm plates are confined 
4o the under surface and ’ower sides of the arms. On the small branches the under arm 
plates are divided in three pieces, which increase in number towards the base of ths 
arm, and there form an irregular pavement. 

The upper arm plates are represented by numerous thin, irregular plates, forming 
• mosaic. Two genital openings are present at the outer corners of the interbrachial 

qpa cm. 


Gorgonocephalus laevigatas Koehler, 

Flora* 103. 

4hri<mooephal%a laevigatas, Koehler, R., Echinodenns reouillespar “l'lnvesti* 

gator” dans l’Ooean Indien, 1, Lea Ophiures 
de mer profonde, Annales des Sciences Natt*» 
Telles, Zoologie, Huitieme series, Vol. IV* 
1897, pp. 277 - 372; pi. v—ix ; p. 365; pi. ir, 
figs. 78 & 79. 
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Qorgonocephalus laevigatus , Koehler, R., An Account of tho Deep Sea Ophiuroidea 

collected by the R. I. M. S. Sh.p ‘‘Investigator,’* 
Indian Museum, Calcutta, 1899, p. 71, pi. xii, 
fig. 97; pi. xiv, fig. 99. 

The disk is deeply excavated in the interradial spaces. The dorsal surface is covered 
by a thin, transparent integument, soft and perfectly smooth, presenting neither spines 
$or granules of any sore, and devoid of all calcareous deosits- The radial shields appear 
neatly through the transparency, under the integument, which remains smooth. One 
-recognizes easily on the surface of these ribs, the rounded strae corresponding to tho 
lines of separation of the successive calcareous deposits. These shields are very long ancj 
narrow relatively to their length; they are a little thicker in the proximal half than in the 
distal part. The peripheral extremity of each shield is widened and flattened and forms 
a semicircle articulating with the extremity of the corresponding genital plate which 

forms equally a semicircle. 

The ventral surface of the disk, in the mterbrachial spaces, is covered, like tho 
dorsal surface, b> a thin and smooth integument (skin). The genital slits are very much 
•elongated, their length ranging up to 15 millimetres; they are equally very wide. 

The tooth papillae (dental papillae) and the teeth have the same form and not 
distinguishable from each other: they are elongated, spiniform, and disposed very close 
to each other in several vertical series. The mouth papillae are also spiniform, but smaller 
than the preceding, separated from each* other, forming a small, irregular group of three 
or four papillae on each side. 

The arms arc very wide at the base. The ventral surface is concave, especially <.n 
the primary ramifications; the dorsal face is very convex and a longitudinal furrow or 
groove extends throughout its length. It remains even visible on the ramifications 

(branchings) of the sixth order. The successive branches (or segments) are separated hy 
wide intervals, with undulated contours. On each segment, a double row of fairly regular, 
rounded granutatioDs may be distinguished, which arc contiguous and slightly pro<u- 
berent and prominent. These granulations together form a band which is also as wide as 
the space which separates two neighbouring band3. 

The ventral faaj of the arms is entirely smooth. The three or fonr primary pairs of 
pores are devoid of papillae; the two or three succeeding pairs possess a single one, 
then the succeeding ones have two. On the branches which follow the second bifurcation 
there are invariably three such papillae. These papillae are elongated, cylindrical, with 
blunt extremity. The points which bound the central calcareous network generally appear 
to become visible only after treatment with caustic potash. 

The species Goigonocephalus laevigatus is characterized especially by the interradial 
spaces being strmgly excavated (or hollowed out), by the development of the genital slits, 
tad by the complete aosence of all ornamentation on the dorsal face of the disk. By this 
last character it approaches a variety of the species Gorgonocephalus eucnemis described 
by Danielssen end Foren under the name of G. Malmgreni and of which the disk is almost 
smooth, but it differ* in all the other characters indicated above. 

Koehler (loc. cit., # 1899) has recorded this species from the following localities: 
Trincomale : Long 81* 17 feet 45 inches, Lat. N. 8° 40 feet 10 inches. Depth 200-350 

fathoms. One specimen from this locality, examined by Koehler, is reported to be in at 
.very good condition (Diameter of the disk: 47 mm.). Colombo, Ceylon, at a depth of 
142-400 fathoms; one specimen has been reported from this locality, but in a very bad 
.condition. (Diameter of the disk: 33 mm.). 

Specimens in the collection .—One large specimen of “basket star” of this species, 
preserved in formalin, is contained in the Museum’s Reference Collection. Locality : 
From off Nagapattiunra, Tfcanjavur District, collected in 1930. 



259 


The specimen is pale creamy white, with the arms very wide at the base. The arm# 
are repeatedly branched and encircled by distinct annular rings (ribs). 

The branch*nu of *lie arms proceeds in a tree-like manner until the final branches at 
The extremities are extremely fine, slender, curled and tendril-like. 

The specimen is fragile and brittle ,and the distal portions of the branched arms tend 
to break oil at tii' slightest touch. 

Measurements : 

Overall diameter of the entire specimen : 200 mm. 

Length of the basal part of the arm (from thfc base up to the primary ramifi¬ 
cation : 52 mra. 

Thickness (or width) of the basal portion of the arms: 9 mm. 


SELECT BIBLIOGRAPHY 

Note.— The following list includes some of the more important ahd better known*, 
references to literature on the Echinodermata, including many standard works of refer¬ 
ence on this Group. I*or other references, the reader is referred to the bibliographies 
appended at the end in many of the publications cited in the following list, as well as 
to the list of references cited in the body of the present paper at the beginning of thq 
description of each species. A fairly complete and exhaustive Bibliography of the 
Echb'Oderms of the Indian Ocean has been prepared recently by Messers D. B. James 
end R S. Lai Mohan and has been brought out in the form of a cyclostyled Bulletin; 
(No. 15) of the Central Marine Fisheries Research Institute, September, 1969. This hat 
been cited as the ia9t entry in the following list, and will be found extremely helpful. 
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• • ••• 

• • 

• • 

... 

224, 225 

Amphiuridae .. 

••• 



— 


••• 

8, 223, 224 

anal is, Peronella 

... 

* * 

... ... 


. . 

. . 

127 

angulata, Ophiothrix 


.. 

.. 

••• 

. . 

. . 

236 

anguloea, Cidaris 


• • 

•• • 


• • 

. . 

98 

angulosus. Echinus 


• • 

• • ••• 

• • 

. . 


6, 97, 98 

angulosus, Parochinus 

• • 

• • 

• • ••• 

• *# 

• • 

. . 

6, 98, 99 

Annandalei, Clypeaster 

• • 

**• 

... M 


tM 

... 

116 

Anscropoda ... 

— 

••• 

• • 


• • 

0 • 

8. 208, 210, 214 

Antedon 


... 



•.a 

... 

4, 19, 22, 23 

Antedonidao .. 

.. 

«• 


* . 

* • 

• 4 

3, 22, 23 

Antedoninao .. 


• • 

*•* •— 

••• 



22, 23 

Antedon sp. 

* • 

• - 

.. M 

•- 


• • 

4, 15, 16, 23 

Anthenea 

••• 

• • 

• • 

... 

• •• 


7, 153, 175 

aphonostina, Peronella 

• • 

• • 

■■ •• 

— 

• • 

... 

12 5 

Apneumona .. 


••• 

.. 

— 

... 

• • 

65 

Apoda 

— 

— 

... — 

• •• 

• •• 


5, 65 

Arachnoides .. 

t- • 

... 




• • 

125 

Arbaciidae M 

.. 

.. 

• . M. 

••• 



74 
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A— cont. 


Archasteridae 

Artioulata .. .. 

articulatus, Astropecten 

asperula, Opliiactis .. 

Aspidochirota 

Aspidochirotao 

aspidota, Ophiothrix 

Asteriidae .. .. 

• 

Asterina 
Asterinidae .. 
Asteriscus 
Asterodiscus .. 
Asteroidea 


Asteroids 
Astropecten .. 

Astropectinidae 
Asteropsis 
Astropyga 
Atelecrinidao .. 
atra, Holothuria 

Aulodonta 

auritus, Echinodiscus 
auritus, Lophophora 


PAGE. 

154 

3, 14, 15 
161 

227 

4, 40 
55 

9, 231, 237, 238 
235 

8, 208, 214, 215 
8, 207, 208 
208 

8, 189, 190, 200 

1, 2, 3, 7, 13, 14, 
153, 166, 160,. 
210 , 222 . 

153, 222 

7, 153, 154, 155, 
156, 169, 176. 

7, 154, 169 
206 

5, 69, 72 
22 

4, 42, 43, 44, 49, 
54, 65. 

5, 68, 74 

6, 131, 132, 133„ 
134, 137, 138. 

131 


i 


B 


Baratln i, Zoroaster .. 

basket star .. ., , 

basket stars •. 

Rashst stars . 

Bathypecfiiauta 

beche-de-trcet ... • 

bedoti, Phyllophoms 

“ belcberi ” . • 
belchori, Stettaater .. 

bicolor, Salmacis .. 

bifissa. Lophophora .. 

biforis, Echinodisons 
bisperforatue, Echinodiscus .. 


221 

258 

14 

222, 256 

263 

24 

40 

186 

7. 184, 186 
6, 80, 61, 82, 8S 
131. 

136 .. 

6, 130, 131, 136, 
137^ 138. 



































B —con*. 


bisperforatus. s. str., HJohinodieous 
Boletia 

brandtii, Holothuria 
brevimmeata, Antedon 
Brisaidae ... .... 

brittle stars 

brittle stars . 

Brittle stars .. 

brocki, Pbyllophonis 
Brownii, Linckia 

bucuvklis, Stolus 

buocalis. Thyone 
burtonii, Astorina 
Burtonii)?), Asterina 


PAGE- 

.. 140 
100 
. 69 
. 20 
. 7, 148 
. 228 
. 13, 222 
. 3,14 

. 39, 40 

. 203 

. 4, 28, 29, 30, 31„ 

40 

. 28 

. 210, 213 
. 208 


C 

Gate urchins . 

ualamarits, Echinothrix .. .. 

Oamarata . 

Oamarodonta 

Cambrian . 

oarinata, Aleoto . 

carinata, Antedon 

carinata Tropiometra . 

carinata Tropiometra carinata 
Gasaiduloida 
ocphoa, Asterina 
cepheus, Asterina 

cepheus, Asterisous 
Corithium sp. 

Chenyi, Ophiothrix 
childreni, Stellaster .. 
ohildreni, Stellaster .. 

chinensis, Anthenea. 

ohloronotus, Stichopus . 

chloronotus, Sticbopus s. str. 

clarki, Tropiometra carinata _ 
clathrata, Ophidiaster 
clavatue, Oreaster 
Olypoaster .. .. .. 

Glypeastri . 

257-1—34 


68 

6, 72, 73 

15 

5 , 79,102 
14 

16 
16 
17 
17 

6. 106 
200,216 

8, 208, 209, 210, 
213, 214. 

208 

162 

231 

186 

184, 186 
182 

4, 61, 62, 63. 

63 

3, 16, 17 

203 

195 

6, 111, 116 
118 































C — cont. 


Clypeastridae 
Clypeastroida 
CSypeastroids 
clypeata, Ophiocnemis 
ooeruleus, Colochirus 
Colochirus 
Oomatulida 
Oomatulids 
oomplanatus, Psolus 
conchatus, Jackonaster 
oonjungens, Anted on 
oonjungens, Cucumaria 
oonspioua, Bathj’pectinura 
oonspioua, Pectinura 
oonspicua (Pectinura) 
oordatnm, Echinocardium 
ooronata, Asterina .. 

ooronata (Asterina) 
orassa, Linokia 

Crinoid 

Crinoidea 

Oinoids 

cristata, Asterina 
cristata, Asterina ooronata 
Cucumaria .... 

Cucumaria sp. 
Cuoumariidae 
Culoita 

ouspidata, Ophiaotis 


PAO«. 

- 6, 111 
.. 6,106,110,111 
.. 110,118,130 
.. 243 

.. 36 
.. 4,24,26 

.. 3,16, 22 
.. 16,19,21 
.. 4, 30, 38 
.. 122 
.. 20 
.. 4, 26 

.. 263, 264 

.. 9, 253 
.. 253 

.. 142 

.. 8, 208, 210, 212 
213, 216. 

.. 215 
.. 203 

.. 17 

.. 1.2. 3. 13. 14,15 

.. 13,14,19,22,23 
.. 212, 213 
.. 212, 213 
.. 4, 24, 26, 26. 32 

.. 27 

.. 4, 24, 25 

.. 200 
.. 227 


D 


<lanae, Ophiothela .. .. •. .. .. .. . • .. 9, 241 

deoagonale, Laganum .6, 119, 120, 123 

decagonale, Laganum (Peronella) .119 

deoaganalis, Jaekonaster .. .. .. .. .. .. .. 119 

deoagonalis, Laganum .129 

decagonal is, Peronella .. . 120,125,126, 129 

deoagonalis, Scutella.. .. .. .. .. .. .. .. 118,125 

decagonum, Laganum .118, 120 

Dendroobirota .. ... .. .. .. .. .. .. 4 


































D— cont. 


PAGE. 


Dendrochirotae 
depreceum, Lagamuri 
depresses, Amphioplus 
Desorii, Echinothriz 
Diadoma 

diadoma, Echinothriz 
Diadematidae 
Di chrome tra 
dif&cilis, Actinocuciimis 
dividua, Comatula .. 
dubia, Orcula (Phyllophoms) 
dubia, Phyllophorus 
dubia, Phyllophorus (Orcula) 
dusHumieri, Salmacis 


. 4, 24, 25, 39 
. 6,118,121,122 
. 225 
. 73 
. 72 

. 72 
. 5, 69 

. 19 

. 4,33,34 

. 19 

. 39 
. 39, 40 
. 4 

. 84 


E 


Bchinaster 

Echinaeterida© 

Echini&K* .. 

Eohinodermatu ,. 

Kchinoderms .. 

Echinodisous .. 

Echinoidea. 

Kchinoids 

Echinolampadidae .. 
Echinolamp&a 
Echinometra .. 

Bohi nometr ida© 

Eohinothriz .. 

Echinus 

elata, Bathypectinura 
elata, Pectinura 
elegane, Asterodiecus 
elegana, Laganum 
Rleutherozoa 

Eleutherozoan Echinoderms 
olliptioum, Laganum 

elongata, Lovenia 


8, 206, 216 
8, 208, 216 

91, 97, 100, 
102 . 

1, 2. 3, 13. 14, 24, 
66, 222, 229. 

1, 2, 3, 13, 14, 23, 
24,68, 153, 259. 
6, 130, 132 

1, 2, 3, 5, 13, 14, 
68, 80, 106. 

13, 68, 96, 99, 
106, 110, 130, 140 
6, 106 
6, 106 
6, 99, 103 
6, 99, 100, 102 
6, 69, 72 

6, 97 
253 

253, 2T5 
8 , 200 
125 

3, 4, 14, 23 
153, 222 
121 

7, 142, 144, 145 


257-1—34A 























E— cont. 


PAGE. 


elongatum, Laganum 
elongatue, Spatangus 
encrinus, Alec to 
encrinus, Tropiometra 
Endocyclica .. 
equestrie, Asterias .. 
eridanolla, Echinaster 
eri/iaceus, Ophiocoma 
esculentus, Echinus .. 
esculentus, Tripneustes 
eucnemis, Gorgonocephalus 
Euolypeastridae 
eurces, Asterina coronata . 
Kuryalae 
exiguus, Asterina 
Exooyclica 

explanatus, Echinanthus 





125 

144 

16 

16, 16, 17 
3, 5, 68 
186 
206 
249 
97 
95 
258 
130 
213 

9, 222, 256 
209 

3, 6, 68, 106 
112 


F 

fallax, Echinus tor.217 

fasoicularis, Asterina coronata .. .. .. .. .. ..213 

feather stars .. .. .. .. .. .. .. .. .. 14 

Feather stars ..... .. .. .. .. .. .. .. 13, 14 

firina, Thy one (Stolus) . .. '.'.30 

Flexibilia .. .. .. .. .. .. .. ..15 

Forcipulata.8, 153, 219. 

fortioulatus, Goniodiscus .. .. .. ... .. .. .. 187 

frauenfeldi, Cucumaria — •... - — .. ... .. 26,27,32 

fringed starfishes .. .. .. .. .. .. .. .. 154 

Jfromia .. .. .. .. .. .. .. • .. .. 206 

fusous, Stichopus chloronotus, var .63 


G 

galatheao, Ophiothrix 

gallensis, Holothuria. 

garetti, Xanthobrissus . 

Garetti, Xantholi. 

Gastropoda .. 

Gephyrothuria . 

gibbus, Pontaoeros 

glaberrina, Holothuria . 

Goniasteridae . 

Goniodiscus. 


9, 231, 233, 238, 
239, 240. 

4,54 

152 

151 

25, 38 
65 
197 
46 

7,174, 18S. 

7, 175, 188 
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G— cont. 



PAGE. 

gorgonia Peotinura 



•— 


• • 

#»# 

,* 265 

gorgonocephalidae 

• • • 


M 

•m 

• * 

— 

.. 9, 222, 267 

Gorgonooophalue 

— 

— 


mm 

— 


.. 9,267 

gotoi, Bathypectimura 

• .# 


• • 

• • 

• • 

•• 

.. 254 

gracilis, Echmaster .. 

# •• 




mm 


.. 217 

gracilis, Stellaster 


a • 

ft*. 


• V 

• * 

.. 185 

granulata, Pseudoboletia 

• • 

• 

■ • • 

M 

ft* 

ft* 

.. 101 

granulifera, Anthonoa 

• • 

• • 

mm 

«*• 

ft* 

• • 

.. 188 

gr&nuliferus, Goiodisous 

• • 

• - 

• • 


• • 

• • 

.. 7, 188 

gratilla, Echinus 



— 

•ft 

ft* 


.. 94 

gratilla, Tripneustes 

- • • 


• • 

i • 


■ • 

.. 94, 95 

gravel yi, Amphioplus 


— 

— 

’• • 

— 

• • 

•. 8, 224, 226, 226 

grayi, Oreaster 

• • 

• m 

• • 



• • 

.. 191 

gygos, Laraprometra palmata 


• *• 

• • 

• • 

• a 

.. 21 

Gymnasteriden 

• • 

■••ft 


• • 

••• 

• • 

.. 206 

Gymneohinus 



H 



t • 

.. 6, 96, 97 

hardwickii, Luidia .. 

.. 

. . 

.. 

*. 

• • 

• • 

.. 169 

heart urchins . . 

.. 



.. 

a • 

... 

.. 68, 140 

hedemanni, Oreaster .. 

• • 

mm 

• • 

* * • 

• • 

•. 

.. 7, 190, 191, 196 

Hedemanni, Oreaster 

••* 

• • 

.. 

• • 

•« 

•. 

.. 191 

hedemanni .Pentaceros 

• • 

4 • 

■. 

- •. 

• • 

n • 

.. 191, 192 

Hedemanni, Pentaceros 

* ■ 

• . 

•. 

f • • 

• • 

,. 

191 

hemprichii, Astropecten 

• • 

• * 

• • 

• • 

•• 

« • 

.. 7, 161 

Herapriohii, Astropecten 

• • 

• • 

• • 


• • 

• • 

.. 161 

heros, Bathypectinura 

i. 

• • 

• • 


. • 

• • 

.. 263 

heros, Peotinura 

.. 


.. 

. . 

•. 

,. 

.. 263, 266 

Himerometridae 

.. 

. . 

.. 

. , 

.. 

• • 

... 19 

hirsuta, Ophiothrix .. 

• • 

• • 

• • 

• • 

• • 

• • 

.. 9, 230, 231, 232, 
233 

Holothnria 

i. 

.. 

.. 

. . 

.. 

,, 

.. 4, 41, 42, 43, 63 

Holothurian .. 

.. 

.. 

• • 

. . 

#• • 

.. 

.. 26,38,43 

Holothurians (apodous) 

.. 

.. 

.. 

• • 

.. 

• • 

.. 65 

Holothurians .. 


• • 

• • 

• • 

• • 

• • 

.. 1, 13, 24, 38, 

40, 62, 66, 187 

Holothuriidae 


• • 

• • 

• • 

•*• 

• * 

.. 4,41,56 

Holothuroidea 

• • 

• • 

• • 

• • 

• • 

• • 

.. 2, 3, 4, 13, 14 
24, 26. 

humberti, S^aphaster 

• • 

• • 

•. 

• . 

•. 

•. 

.. 206 

Humberti, Soaphaster 

•. 

•» • 

• • 

• . 


• • 

.. 206, 206 

humilis, Clypeaster .. 

• • 

•• 

• • 

• • 

- 

• • 

Ill, 112, 113, 

m; 118. 























E— coni. page. 

huinilis, Stolonoclypua .. •••. • *. ... ... — 112 

liumilia, Echinanthus ':. .. •.. .. .. — .. Ill 


imparipinna, Antedon .. M 

.1 

»■ 

• • 



.. 20 

Inadunata .. 

* • • 

m . 

.«• 

* • 

_ 16 

••incei” . 

• • 

• 

• •• 

. ••• 

.. 186 

incei, Sfcellaater .. 

• • 

•* • 

•» • 

•- • 

.. 7,184,186,186 

inciaa, Ophiactis 




.••• 

.. 227 

indiana, Pseudoboletia 

■. 

. . 

. . . 

. •. 

.. 6, 100, 101, 102 

indiauus, Toxopnouatos .. • % . 

». 

• - • 

... 

• • 

.. 100 

indica, Antedon 


.. 

— 


.. 20 

indioua, Astropeoten 

... 

... 


• • 

.. 7, 164, 166, 16ft 

indivisa, Synapta 

.. 

• •• 


M 

.. 67 

infonialis, Ophir.rachnella .. - <. 

.. 

. . 

a • 

• • 

.. 9, 260, 261 

i nfomalia, Pectinura 

.. 

. . 

.. 

•H 

.. 260,261,262 

insignia, Holothuria pardalia t far. ... 

.. 

. . 

■ • 

• • 

....61 

intermedia, Pectinura 

.. 

. . 

• • 

• • 

.. 9, 263, 266 

Invertebrata. 

.. 

. • 

t • 

• • 

.. 229 

involute, Ophiothela danae, ear. ... 

.. 

. . 

.. 

.. 

.. 241 

irregular Bchinii 

-• 

• • 

.V* 

. • 

.. 118 

irregular Echinoids .. 

.. 

^ • 

• • 

••• 

.. 110,130 

Irregular sea urchin .. 

.. 

... 

* • 

\ • 

.. 147 

Irregular Sea Urchins 

• • 

• • 

* • 

1 • 

.. 107 

irregular urchins 

• • 

• • 

• • 

• • 

.. Ill 

Irregular Urchins 

• • 

• • 

••• 

... 

.. Ill 

Irregularia 

.. 

• • 

• • 

• • 

.. 3, 6, 68, 106 

Inxtus, Amphioplua.-. 

.. 

. . 

% 

• 1 

.. 226 


K 

Koehler i, Aatropecten .154, 166 

fcoroana, Ophiothrix . ... 231, 234, 238, 237 

fcoreana (?) Ophiothrix .9 

krebaii, Ophiactis.228 

Krebsii, Ophiactis. ^ .. 227, 228 

kroyeri, Ophiactis ,. .. r . .. .. ... .. .. 227 

Kroyeri, Ophiactis.’.. .. 227 

L 

laevigate, Asterias (para). .202 

laevigata, Linckia. *.8,203 

laevigata, Ophidiaster .. .202 

1 aievigatua, Gorgunocephalna . 9, 267, 268 
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L—eon*. 


Laganidae 
Laganum 
Lamprometra 
lesueuri, Laganum .. 
lesumiri, Peronella 

lesueuri, Rumphia .. 
Linoki, Asterias 
lincki, Oreaster 
Lincki, Oreaster 
Lincki, Fentaceros .. 
linoki, Protoreaater . . 

Linckia 

linckii 

linckii, Oreaster 
Linckii, Oreafiter 
linckii, Protoreaster .. 
Linckiidae .. 

lividus, Paraoentrotu8 
lourdeeae, Thyone buocalis 
Lovenia 
Lovenidae 

lubrica, Holothuria .. 
lucuntor, Echinometra 
Luidia 

Luidiidae 

luzonioa, Eohinaster 
luzonica, Othilia 
Lytcchinufl .. 



M 


Maorophreata. 

Macrophreate forms .. 
macroproct©8, Peronella 
maoulata, Luidia 
maoulata, Pseudoboletia 

magnifica, Alexandria 
Malmgreni, Gorgonocephalus 
Mariametrida 
Mariametridae 
marmorata, Antedon 
marmorata, Bohadischia 


6, 110, 117, 126 
6, 118, 119, 126 

3, 19, 21 
126 

6, 120, 125, 126, 
127, 128, 12ft 

126 

197 

196 

198 
198 

8, 196, 107, 108 
8, 202, 203 
190 
190 

197 
190 

8, 174, 202 
204 

97 

29 

7, 144 
7, 144 

4, 42, 46, 48 
103, 104 

7, 168, 169, 170, 
174 
7, 168 
217 
216 
97 


22 

15 
127 

7, 169 

6 , 100 , 101 , 102 
112, 115 
258 
3 

3, 19 

16 
59 






























M— coni. 

marmorata, Holothuria ... ... .*.* .. 

marmorata, Ophiocnemis .. ... ... .v .. 

. • • • . - * ,. 
marmorata, Pectinura • •' a-a mm • . 

maurjfcianuB. Aatropecten .. .» .. 

Mauri tianus, Astropeoten. 

Maretia .. .. .. .. . 

mathaei, Echinus 

mathaei, Echinometra . a a aia 

Mctalia .. .. 

Metrodira. 

Metroditidae.; 

a-. m+ *«• 

miliaria, Linckia ... 

rniliaris, Ophidioetor .. .. .. .. ... ., 

miliaria, Parechinus .. .. .. .. ... .• 

miliaris, Pontadactyloeaster ‘ .. .. .. 

minuta, Peronella .. .. .. .. .. .; . * 

mirabilis, Thyone .. .. .. .. .. a 11 

Missiffsippian . 

modesta, Bathypectinura .. -. 

modesta, Peotinuia .. .. — .. ml ~ 

modo8tus, Oreaster .. ■ a a a a a a a a*a a*. 

molar is, Ophiocoma . . ... a. .. .. 

mollis, Colochirus quadrangularis, var. .. 

Molpadia • • • ... ••• m» 

Molpadiasp. .» . 

Molpadidae ., . .. 

Molpadonia. 

monaoanthus, Astropeotep .. .. .. .. ... .• 

monaoaria .. .. a. ... .. .. .. .. 

monaoaria, Holothuria 
monaoaria. Psoitis 

mossambica, Astropyga. 

multispinufl, Pentaoeraster. 

murioatus, Oreaster .. .. . 

muricatufl, Pontaoeros • • ••• • • •• •• •• 

nmricattts, Pentaceros gibbus, var. . 

Murrayi, Stereoderma .. .. — . 


N 


PAG*. 

.. 4, 42, 55,50 

.. 9, 241, 242, 243, 

244 

.. 255 

.. 7, 158, 161 

.. 158 
.142 
.. 103 

.. 6, 103, 104 
.. 7,148 
.. 8,202,206,206 
.. 8, 202, 204 

.. 203 

.. 203 

.. 98, 90 
.. 202 
.. 127 

.. 4,27,32,33 - 
. 14 

. 253 
. 253, 255 

. 198 
246 
. 37 

.. 5, 65 

. 5, 65 

. 5, 65 

. 5, 65 

. 7, 162, 164 
. 49 

. 4,42,48,49 
a 47 
. 69 

. 7, 190, 191, 105, 
196 • 

. 197 

. 197 

197 

. 28, 30 


246 

96 

149 


nigra, Ophiocoma 
nigricans (Tripneustes) 
nobilis, Metalia 






























£73 


PAGB 


N— cont. 

nodosufl, Oreaster._ .. .. 190,199 

nodoeus, Pentaceras .. .191 

novao-aealandiao. .. ... ..212 


O 


okeJli, Antedon 
Oligophreata .. 
Oligophreate forms 
Ophiactidae .. 
Ophiaotis 
Ophiarachnella 
Ophidi&sieridae 

Ophioooma .. 
Ophiocnemis .. 


Ophiooomidae 

Ophiodennatidae 

Ophiopeza 

OpUiupholis .. 

Ophiophragmus 

OpKiotKola 

Ophiothrioidae 
Ophiothrix .. 


Ophiothrix sp. 

Ophiura 

Ophiurae 
Ophiuroidea .. 


Ophiuroids 
orbiculare, Laganum 
orbicularis, Echinodiscus 

orbicularis, Peronella 
Orcula 
Oreaster 
Oreasteridae .. 
Oreastorinao .. 

Othilia. 

ovata, Echinolampas 
ovatus, Echinolampas 
oviformis, Echinolampas 
oviformis, Echinus .. 
25.-1—35 



• • •• •• •• •• •*• 


• • 




20 

15, 16, 18, 22 
15 

8, 223, 227 

8, 227 

9, 250 
202 

9, 246, 250 
9, 230, 242, 243, 
261 

9, 223, 245, 249 
9, 223, 249 
252 
227 

224, 225 
9, 230, 240 

8, 223, 230 

9, 230, 231, 233, 
240. 242 

237 

252 

8, 222. 223 
1, 2, 3, 8. 13. 222, 
224, 229 

222, 223, 230, 245 
128 
128 

125, 127, 128, 129 
4, 2t 

8, 190, 191, 195 
7, 174, 189 
189 

206, 216 
107 

6, 106, 107, 110 

107 

107 
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P 

palmata, Antedon .. .. .. .. .. .. .. .. 19, 20, 22 

palmata, Comatula (Aleoto) . 19 

palmata, Dichrometra .. .. .. .. .. .. ..19 

palmata, Lamprometra..3, 15, 19, 20, 21, 

palmata, Lamprometra palmata.20, 21 

Palmipes .. .... . .. .. 8, 214, 215 

Paraotinopoda .. .... .. .. .. .. .. 5 

pardalis, Holothuria .. .. .. .. .. .. .. 4, 42, 49, 61, 53, 
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45 

0 

95 


-- 

376 

65 

16 

50 

12 

38 

204 

12 

16 

60 

12 

45 

24 

10 

6 

25 

4 

69 

158 

12 

5 

00 

3 

75 

54 

12 

0 

80 

0 

60 

156 

30 

9 

70 

7 

28 

17 

3 

0 

40 

0 

30 

71 

35 

2 

90 

2 

18 


• Out of stock. 
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Rate after 
allowing 

Volume and number. 

Description. 

Number of 

Number of 

Price. 

25 per 



pages. 

plates. 



cent dis- j 







count for 
book-sel- 







lets only. 

(1) 

(2) 

(3) 

(4) 

(5) 


(6) 





R S. 

P. 

RS. P. 


General Section (with separate volumes for Anthropology and Archaeology 




respecti vely )— coni. 






•VoJ. VII, No. 3,1959 

Select SatavaHana Coins in the Madras 

23 

2 

1 

75 

1 32 

Government Museum. By M. Rama Rao, 

M.A., P.H.D. 







•Vol. VII, No. 4,1959 

Beginnings of the Traditions of South 

34 


1 

70 

1 28 

Indian Temple Architecture. By P. R. 
Srinivasan, m.a. 







VoJ. VU, No 5,1959 

The Gopuras of Tiruvaonamalai. By 

8 

13 

5 

90 

4 43~- ' 

F. H. Gravely, d.sc. 






1960 

Handbook of Museum Technique. Edited 

228 

11 


75 

2 07 


by A. Aiyappan, m.a., p.h.d., and S. T. 
Satyamurti, m.a., d.sc., y.z.s. 






•1960 

Scripts in and around India. By V. Kan- 

46 


2 

70 

2 03 i 


niyan, b.a. 





j 

1961 

Kalaichelvangal (Tamil). By R. Naga- 

68 

40 

1 

00 

0 75 \ 


swamy, b.a. (Hons.). 





1 20 

1962 

Pazankala Panpadum Pazam Kudikalin 
Panpadum (Tamil), By C. J. Jayadev, 

61 

33 

' 1 

60 






• 


m.a.,l.t., and M. Raghupathy, m.a., 

M.A. 






•Vol. VIII, 1963 

Bronzes of South India. By P. R. Srini- 

396 

205 

57 

00 

42 75 


vasan, m.a. 





i 

1964 

Hand book of the Madras Government 

154 

160 

5 

40 

4 05 


Museum. Edited by S. T. Satyamurti, 
M.A., DSC., F.Z.S. 





l 

0 79 

•j 

1964 

Guide to the Anthropological exhibits by 

47 

37 

1 

05 


C. J. Jayadev, m.a. 





•Vol. IX, No. 1,1964 

Nolamba Sculptures by C. Sivramamurthi, 

M.A. 

30 

45 

14 

12 

10 59 

1956 

A Guide to the ChildrenV Gallery by A. 

18 

' 14 

1 

25 

0 94 


Vimala. 






Vol.X, No. 1,1966 

The Glaciations and the Prehistoric Ages by 

22 

7 

1 

60 

1 20 

1966 

M. D. Raghdvan. 

Guide to the Principal Exhibits in the Govern- 

129 

35 

5 

00 

3 75 

ment Museum, Pudukkottai by M. S. 
Chandrasekhar. 







•Vol. IX, No. 2,1966 

The Dowlaishwaram Hoard of Eastern 
Chalukyan and Chola Coins by T. Bala- 
krishnan Nair, m.a. (Madras), m.a. 

22 

4 

4 

80 

3 60 

i 

1967 

(London). 

Guide to the National Art Gallery by V. N. 

55 

8 

5 

00 

3 75 t \ 

Srinivasan Dcsikan, m.a., b.a. (Hons). 


(colour) 



• 

1968 

Brochure on the Madras Govt. Museum 

9 

4 

0 

25 

o 20 •: i 

Vol. XI, No. 1,1973 

Puppets in the Collection of the Madras 

35 

10 

4 

50 



Government Museum. By N. Deva- 







sahayam, m.sc., Dip-in-Anthro., Dip. 
Museo. 






Vol. XII, No. 1,1974 

Excavations by the Madras Museum at 

32 

14 

4 

70 


Kilpaul, Panunda, Pannol and Sanka- 
varam. By M. D. Raghavao, Rei ired 
Personal Assistant, Government Museum, 
Madras and N. Devasahayam, Curator for 
Anthropology, Government Museum, 





4. j 

..y • 1 




Madras. 

Guide to the Bronze Gallery by V. N. Srini- 

52 

2? 

3- 

50 

2 6a- 


vsa Desikan, Curator for Archaeology. 


♦ * 




• Out of Stock. 
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